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BURR -BROWN 


This catalog contains information on a selected group of Burr-Brown products — those that are 


usually the best choices for new designs. 


The product information is divided into seven sections: 


Data Acquisition and Computer I/O Systems, Data Conversion Products, Operational Amplifiers, 
Instrumentation Amplifiers, Analog Circuit Functions, Active Filters and Power Supplies. Within 
the space available, each product has been described in as much detail as possible. When you need 
more detailed information on a specific product, just ask for a Product Data Sheet. See page 110 
for details. Following the product information you will find a section giving package and pin- 


function information. 


In addition to the recommended models that are described in this catalog, we continue to offer a 
large number of other standard products which are designed into literally thousands of applications 
throughout the world. A list of the most popular of these older models is given on the inside back 
cover along with a list of newer models that are similar in performance, but more cost effective. 


To find a particular type of product, or other information about Burr-Brown, refer to the Table of 
Contents below. If you already have a particular model number in mind and wish to refer to the 
specifications, use the Model Number Index on the opposite page. 


Thank you for considering Burr-Brown. 


We hope we can be of service to you. 
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Digitally Programmed 


Voltage Sources 


MODULAR DATA ACQUISITION SYSTEMS 


MODELS SDM850, SDM85l, 
MXP320 AND MXP32I 


The standard “‘off the shelf” data acquisition system is here today 
in the Burr-Brown SDM850 and SDM851 modular data acquisition systems. 
With this set of compatible system building blocks, it is possible to configure 
complete data acquisition systems in one-fourth the space for one-tenth the cost 
previously possible. 


These systems contain all of the components necessary to multiplex and convert analog data 

into equivalent digital outputs at throughput sampling rates up to SO kHz for 12 bit and 100 kHz for 8 bit resolutions. 
The Model SDM8S0 contains a 16 channel single-ended analog multiplexer, differential amplifier, sample/hold, 12 bit 
successive approximation A/D converter and programming logic. The Model SDM8351 is the same as the SDM850 except 
that the analog multiplexer is an 8 channel differential configuration. These systems can be expanded to accept up to 
256 single-ended or 128 differential analog channels with the MXP320 and MXP321 multiplexer expanders. The system 
may be mounted on a printed circuit card or vertically stacked in a card frame on one-half inch centers. The only 
requirements for system operation are input signals power and the interconnection of the system components into the 
desired operating configuration. 


FEATURES e EXPANDABLE 
e LOW COST A complete set of compatible multiplexer expanders 
© SAVES SPACE $495 in unit quantities. and DC/DC converter power supply lets you expand 
Requires 75% less space than modules. e RELIABLE the system up to 128 differential or 256 single-ended 
e SAVES DESIGN TIME Every system module is tested and channels. 
System components are engineered to work burned in for 168 hours. e FLEXIBLE 
together eliminating expensive design and Use it in up to four operating modes as either a 


interfacing costs. Detailed Brochure and Users self-contained data acquisition system or control it 
Manual available on request! externally with a digital computer, remote program- 


mer, or panel controls. 
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SPECIFICATIONS 


Typical @ 25°C and rated power supplies unless otherwise noted. 


ANALOG INPUTS 
Input Signal Ranges 


Max. Input Voltage with no Damage to Inputs 


Input Impedance 
Bias Current 


Differential Bias Current 


Differential Amplifier Gain 


DIGITAL INPUTS 


Address Inputs 
Coding 
Load Enable 
Clear Enable 
Strobe 


Count Enable 


ADC Trigger 


Word Length 


Multiplexer Enable 


THROUGHPUT RATE (min) 
RESOLUTION 
NUMBER OF CHANNELS 


System RSS Accuracy @ 25°C 
Linearity 

Differential Linearity 
Quantizing Error 

Gain Error 

Offset Error 

Power Supply Sensitivity 


STABILITY OVER TEMPERATURE 


System Accuracy Drift (max) 
Linearity Tempco 


DYNAMIC ACCURACY 


Sample & Hold Aperture Time 

Aperture Time Uncertainty 

Error for Full Scale Transition Between 
Successively Addressed Channels 

Differential Amplifier CMRR 

Channel Cross Talk 

Sample & Hold Feedthrough 

Sample & Hold Decay Rate (max) 


OUTPUT 


Output Coding 
Controls 
Gain Trim(3) 
Offset Trim 
A/D Conversion Time 
Delay 


DIGITAL OUTPUTS 
Data Outputs 
Parallel 
Serial 


Address Outputs 

Delay Out 

Clock et) 
End of Conversion (EOC) 


ENVIRONMENTAL 


Operating Temperature 
Storage Temperature 


0 to +5, 0 to +10, +5, +10 Volts 
+15 Volts 


100 MQ, 10 pF OFF Channel 
100 pF ON Channel 
3nA @ 25°C 
5 nA 0°C to 70°C 
2nA @ 25°C 
3 nA 0°C to 70°C 

x 1 pin 12T grounded 

x 2 pin 12T to 13B 


One Standard TTL Load, positive true, 

4 bit binary 3 bit binary 
One standard TTL Load, negative true, address loaded with strobe inputs. 
One standard TTL Load, negative true, address loaded with strobe inputs. 
One standard TTL Load, negative going edge clocks MUX address counter. Strobe 1 
must be high to enable Strobe 2 and Strobe 2 must be high to enable Strobe I. 
Two standard TTL Loads, positive true, logic ‘‘0”’ allows the strobe inputs to 
trigger the delay timer, but prevents the MUX address counter from being clocked. 
One standard TTL Load, a positive going edge at TRIG initiates conversion, a negative 
going edge at TRIG initiates conversion; TRIG must be ‘‘0” to enable TRIG; TRIG must 
be “1” to enable TRIG. 
One standard TTL Load, grounded for 12 bit resolution, connected to the N + 1 bit 
output for N bit resolution. 
MOS drive, 4 volts minimum for logic “‘1”’, 0.8 volts maximum for logic “0”, 
internal 1 kQ pull-up resistor. 


50 kHz, 20 usec/channel 
12 bits 


16 Expandable to 256 8 Expandable to 128 


+0.025% FSR) @ 50 kHz throughput 
+1/2 LSB, @ 50 kHz throughput 
+1/2 LSB,@ 50 kHz throughput 
+1/2 LSB 
Adjustable to Zero 
Adjustable to Zero 
+0.005% FSR/% change of supply voltage 


+20 ppm/°C of Reading 
+3 ppm of FSR/°C 


55 ns 
+5 ns 


1 LSB @ 50 kHz 
70 dB @ 2 kHz 60 dB @ 10 kHz 
80 dB down @ 2 kHz, 73 dB @ 10 kHz for OFF Channel to ON Channel 
80 dB down @ 10 kHz 
10 uV/us 


Unipolar Straight Binary, Bipolar Offset Binary, Binary Two’s Complement 


Adjustable to zero error 

Adjustable to zero error 
11.5 us nominal, externally adjustable from 8 us to 20 us 
7.5 us nominal, externally adjustable from 4.5 us to 20us 


§ Standard TTL Loads to a maximum of 36 loads, positive true. Parallel, B1, B1---B12 
buffered for protection from transmission line reflections. 
§ Standard TTL Loads, negative true, time serial data output beginning with B1. 


5 Standard TTL Loads, positive true, 4 bit binary code, internal 1 kQ2 pull-up resistors. 
5 Standard TTL Load, positive true during the delay period, triggered by Strobe input. 
5 Standard TTL Loads for synchronizing serial out data. 

5 Standard TTL Loads, positive true during the A/D conversion. 


+15V +3% @ +60 mA, 5 mV RMS ripple 
-15V +3% @ -75 mA, 5 mV RMS ripple 
+5V +5% @ +300 mA, 25 mV RMS ripple 


0°C to 70°C 
-25°C to +85°C 


PACKAGE (See pase 102) a hes a ee ee 


(1) No missing codes guaranteed. 
(2) FSR means Full Scale Range. 


(3) Gain and Offset controls are located on the module. The adjustment ranges are 
+0.1% FSR for Gain and +0.1% FSR for Offset. 


MULTIPLEXER EXPANDERS 


MODELS MXP320 AND MXP32I 


Channel expansion is accomplished in groups of 32 single-ended or 16 differential input channels. 


Unless external logic is used, one MXP321 Multiplexer Expander must be added to expand the 
number of analog input channels before any MXP320 Multiplexer Expander units can be used. The 
MXP321 contains a 32 channel multiplexer, the address expander and logic whereas the MXP320 has 
32 analog multiplexer channels, but not logic. With no external logic, expansion up to 256 single- 
ended channels for the SDM850 and 128 for the SDM851 is possible with these expanders. These 
units are housed in the same size shielded case as the systems and have 72 pin mating connectors. 


DCC20 DC/DC CONVERTER 


The DCC20 DC/DC converter is a+5V to +15VDC/DC converter that provides +120 mA current 
drive and 10? ohms, 80 pF isolation. Common-mode withstanding voltage is SOOV. This unit is 
housed in a 2” x 2” x 0.375” package. See Package 44 on page 101. 


ORDERING INFORMATION 


Description Unit Price* Model Description Unit Price * 


+ + 
SDM850 | 16 channel single-ended input, 50 kHz, MXP321 32 channel single-ended or 16 channel 
12 bit Modular Data Acquisition System $495.00 differential input analog multiplexer 


$DM851 | 8 channel differential input, 50 kHz, expander plus logic expansion for 17 to 


12 bit Modular Data Acquisition System $495.00 256 single-ended or 9't:128 differential 
t a1 channels. $250.00 
MXP320 | 32 channel single-ended or 16 channel 
differential input analog multiplexer 


expander. $220.00 


+5V to +15 VDC/DC Converter $82.00t 


* Prices of each module includes mating connector, Model 7200MC. Additional connectors $15.00 each. Quantity discounts available. 
+ DCC20 price does not include mating connector — Mating connector Model 1400MC — $5.00 each. 


coming sooul!* 
LOW COST 


SDM853 | DATA ACQUISITION 
SYSTEM 


® 25 kHz THROUGHPUT SPEED 
° 16 CHANNELS 

° 12 BITS 

* PRICED UNDER $200.00 


¥ Contact your Burr-Brown Sales Office for further details. 


MP8104 
ANALOG OUTPUT SYSTEM 


MP8208 AND MP8216 
DATA ACQUISITION SYSTEM 


e REDUCES SYSTEM DEVELOPMENT 
TIME 
System engineered and specified 
plugs directly into Intellec® 8 
Microcomputer 
Operates from Intellec’s +5 VDC 
power supply 


e EASY TO PROGRAM 
Systems are treated as memory 


e EASY TO USE 
All cabling and connectors 
are included 


Coming soon! More Analog I/O 
Systems for: Motorola EXORciser 
(M6800) Intel MDS (8080 and 

series 3000) 


These microcomputer peripherals provide two much needed 
functions that interface directly to Intel’s Intellec® 8 micro- 
computer. The functions are: 1) Analog Data Acquisition 
and 2) Analog Output. The devices are electrically and me- 
chanically compatible with any Intellec 8. Each analog 
system is contained on a single printed circuit board that is 
treated as memory input or output by the CPU. The cards 
will mate with any memory or I/O slot. The analog interface 
for each system is at a flat cable connector located at the 
edge of the board opposite the bus connector. 


The Data Acquisition Systems consist of the MP8208, an 8 
channel differential input system; and the MP8216, a 16 
channel single-ended input system. Burr-Brown’s SDM850 


MICROCOMPUTER ANALOG I7O SYSTEMS 


ity; 
a 
ni | Una / 
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oe ta: 


and SDM851 modular data acquisition systems are used to 
implement these systems. The data acquisition systems 
include an input multiplexer, instrumentation amplifier, 
sample/hold and 12 bit A/D converter along with all the 
necessary timing, decoding and control logic. The model 
546 DC/DC converter (+5V to +15V) is also used so that 
only the Intellec’s +S VDC power supply is required. 


The MP8104, an analog output system, provides four analog 
output channels (using four of Burr-Brown’s hybrid 12 bit 
DAC80 D/A converters). This board also contains the 546 
DC/DC converter to assure operation on +5VDC power. The 
input of the D/A converters are double buffered so that a 
complete 12 bit word can be strobed into a D/A converter’s 
input register to minimize output glitches. 


THEORY OF OPERATION 


When programming with these peripherals, the user treats 
them as memory locations. Both the A/D converter output 
and the D/A converter input are 12 bit words,so two 8 bit 
memory locations are needed for each channel. But, because 
the address block occupied by each peripheral is strap select- 
able, it can be placed anywhere in memory. Since these units 
are treated as memory, a Single instruction is all that’s needed 
(with the Intellec 8, mod 80) to read an input channel or to 
set the input of a D/A converter. For instance, the LHLD 
(load) instruction followed by the proper address is used to 
read data from the MP8208 or MP8216. It will automatically 
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select the desired channel, initiate conversion and when con- 
version is complete, transfer the A/D converter output for 
that channel to the Intellec’s H and L registers. The eight 
least significant bits are read first followed by the four most 
significant bits. In earlier Intellec’s (using the 8008 chip), 
two MOV instructions are needed. 

All of these systems are jumpered at the factory with the first 
channel at address FFOO) ¢ (1111 1111 0000 0000 in binary). 
Each subsequent channel is two memory locations past the 
start of the last channel so that the second channel is at lo- 
cation FF02;¢ (1111 1111 0000 0010). 


Intellec® 8 


1/0 Box R.H. 
Side 


1/0 Box L.H. 
Side Same 


®Intellec is a registered trademark 
of the Intel Corporation. 


SPECIFICATIONS 


All specifications typical at 25°C unless otherwise noted. 


MP8208/8216 DATA ACQUISITION SYSTEM 
ANALOG INPUT 


Number of analog inputs 
MP8208 
MP8216 

Input voltage range(1) 


8 differential 
16 single-ended 
+10V,0 to 10V, 0-5V 
(strap selectable) 
+15V 
100 megohms 


Input overvoltage protection 
Input Impedance 


TRANSFER CHARACTERISTICS 
Resolution 

Throughput accuracy (max) 
Temperature coefficient of accuracy 
Conversion time(3) 

CMRR (for MP8208) 


DIGITAL INPUT/OUTPUT 
All signals compatible with 
Intellec Bus. Conversion starts when: 


12 bits binary 
+0.025% FSR(2) 
+0.002% FSR/°C 
20 microseconds 

70 dB (DC to 1000 Hz) 


1) MAD 5 through MAD 15 
equals the hardwired 
address. 

2) DBIN and MEMR signals 
are present and 

3) MAD 0 = 0 (even address) 
MAD 1 through MAD 4 
MDI 0 through MDI 7 
(The 8 LSB’s when conver- 
sion is complete, followed 
by the 4 MSB’s when 
MAD 0= 1) 


An analog input channel is selected by: 
The output data bits are read into: 


0 to 70°C 


TEMPERATURE RANGE 


1) Connected at the factory for +10 V range. 

2) FSR is Full Scale Range (i.e., 20 V for +10 V range, 10 V for 
0 to +10 V range). 

3) The internal sample/hold amplifier is in “hold’’ 7.5 microseconds 
after start of conversion. 


Prices and specifications subject to change without notice. 


MP8104 DAC OUTPUT SYSTEM 


ANALOG OUTPUT 


Number of analog outputs 4 
Output voltage range(1) +10V,0-10V,+5V,0-5V,+2.5V 
@5mA 
(strap selectable) 
Output Impedance 12 


Output settling time 
TRANSFER CHARACTERISTICS 


Resolution 
Throughput accuracy (max) 
Temperature coefficient of accuracy 
Unipolar 
Bipolar 


DIGITAL INPUT/OUTPUT 
All signals are compatible with 
Intellec Bus. A new data word is 


< 10 microseconds 


12 bits binary 
+0.0125% FSR 


+0.003% FSR/°C 
+0.0045% FSR/°C 


1) MAD 3 through MAD 15 
equals the hardwired 


strobed to a DAC’s input register when: address. 
2) A write signal is present 
and 
3) MAD 0=1 


An analog output channel is selected by: 
The input data bits are read by: 


TEMPERATURE RANGE 


MAD 1 and MAD 2 
DBO through DB7 


0 to 70°C 


PRICES 


MP8104 4 channel DAC output system} $695.00 $635.00 
MP8208 8 channel differential data 725.00 
acquisition system 

16 channel single-ended data 
acquisition system 


MP8216 725.00 


* Systems include all required cables and connectors. 


REDUCES SIGNAL WIRING BY 94% 
RUGGED & RELIABLE 


Industrial Construction 
-25°C to +85°C Operating Range 
One Week Burn-in 


SECURE DATA TRANSMISSION 


Integrating Techniques Used Throughout 
Current Transmission 

Channel & Line Synchronization 

Open Line Detection 


MICROMUXxX 


EASILY EXPANDABLE 
16 To 512 Channels Per Computer Interface 


EASY TO SERVICE 
Modular Construction 


EASY TO USE 


Built-in Serial Computer Interface 
Interfaces With All Popular Mini-Computers 


Micromux is a low cost industrial remote data acquisition 
system designed to reduce wiring costs and improve data 
integrity. Micromux is ideally suited to monitoring thermo- 
couples, environmental variables, equipment maintenance 
functions, levels, pressures and other process signals. It is a 
rugged system that comes complete and ready to use in 
standard industrial packaging with a built-in computer inter- 
face. Micromux consists of from one to four electrically 
isolated remote units connected to a receiver. Each remote 
unit multiplexes 16 analog or digital inputs and converts 
them to frequency-coded time-multiplexed digital signals. 
These signals are then transmitted on a wire pair as far as 
1500M (5000 ft.) to the receiver. The receiver converts the 
frequency signal to a three digit BCD format and stores the 
latest data from all channels in its internal memory. Upon 
command, the receiver transmits the continuously updated 
channel information to a computer over a standard ASCII 
serial interface. 


The environmentally rugged remote units are intended to be 
used near the sensors and transmitters that generate the re- 
mote signal inputs. AC power is not required at the remote 
units because power is supplied by the receiver on the same 
twisted wire pair used for signal transmission. The receiver 
is intended for use near a computer. 


Detailed Product Data Sheet and 
User’s Manual available on request! 


MICROMUX 
REMOTE 
UNIT 


MICROMUX 
REMOTE 
UNIT 


MICROMUX MICROMUX 
REMOTE REMOTE 
UNIT UNIT 


ae: MICROMUX RECEIVER 


Micromux is a money saving alternative to direct wiring of 
all signals to the computer room. Micromux reduces the 
process signal wiring required by a factor of 94%. This 
savings, especially with the cost of wire and labor steadily 
rising, can easily amount to several times the cost of Micro- 
mux. In addition, significant advantages can accrue because 
of reduced documentation requirements and simplified cable 
routing. 

Since Micromux is a computer interfaced data acquisition 
system, a local multiplexer at the computer is not needed. 
Micromux is price competitive on this basis alone. 


Micromux can be configured as a basic 16 channel system 
with one remote unit and one receiver. Up to four remote 
units can be connected to each receiver to achieve a capacity 
of 64 channels. And, as many as eight fully expanded re- 
ceivers (512 data channels) can be connected to each com- 
munications interface of the computer. 


PRICING 


16 Channel Micromux System $2790.00 
(Includes receiver and one remote unit) 
Additional remote units: $1640.00 


Contact Burr-Brown for pricing of the 
exact system that you require. 


TO MORE MICROMUX 
RECEIVERS OR OTHER 
PERIPHERALS 


SERIAL ASCII 
INTERFACE 


TO 
COMPUTER 


MICROMUX RECEIVER 


() 

) CONTROL 
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DIGITALLY PROGRAMMED VOLTAGE SOURCES 


MODELS 4800 AND 480! 


0.01% ACCURACY 
e +60 V, 200 mA OUTPUT 
FULL DIGITAL PROGRAMMING OF 
Voltage Magnitude 
Voltage Range 
Voltage Polarity 
Current Limit 
° INPUT STORAGE REGISTERS 
© VOLTAGE OR CURRENT PROGRAMMING 


The 4800 and 4801 are the first digitally programmed 
voltage sources (DPVS) developed specifically for design- 
in applications in automated and computer-controlled 
test equipment. They are packaged in a compact module 
suitable for mounting on a printed circuit board, and are 
essentially self-contained digitally programmable power 
supplies (DPPS). By eliminating the size and weight of the 
AC/DC power supply and the expensive hardware of an 
instrument-type DPPS, and through extensive use of our 
own low cost, high precision components, we have pro- 
vided maximum performance and applications versatility 
at minimum cost. Because the required DC power is normally 
available in the user’s system (or can be provided at small 
cost) and because instrument hardware is usually unneces- 
sary, the tradeoffs are extremely favorable. 


Both binary (4800) and BCD (4801) programming are 
provided, thus minimizing the need for expensive code- 
conversion circuitry. The 4800 and 4801 contain a high- 


DIGITAL 
COMMON 


OuTPUT 
VOLTAGE 
PROGRAMMING 


=| 
4800/4801 L 
BLOCK DIAGRAM 


stability D/A converter, power output circuitry, sensing 
amplifier, and all the digital controls and interfaces 
necessary to allow easy computer control. Each unit 
has selectable +10V and +60V output ranges. Alternatively, 
they may be used as digitally programmed current sources. 


When operated in the voltage programming mode, a 
current sense output is available. Also, the internal current 
limiting level is digitally programmable. 


Settling time of the 4800 or 4801, after a programmed 
change in the digital input word, is 100 sec (worst case). 
The maximum trimmed output error is +0.012%. Package 
size is 4.4" x 3.4” x 0.8". See @3)on page 98. 


PRICE in 1 - 9 quantities: 
Model 4800 (Binary Coding) 
Model 4801 (BCD Coding) 


$650.00 
$650.00 


For additional details request data sheet PDS-306. 


ANALOG CURRENT 
SENSE OUTPUT 


OVERLOAD FLAG 


MODEL 4804 -Low Cost POWER DAC 


* +30V, +1 AMP OUTPUT 
* +4LSB MAXIMUM NON-LINEARITY 
° INPUT STORAGE REGISTER 


* RESISTOR-PROGRAMMED VOLTAGE 
RANGE AND CURRENT LIMIT 


* LOW COST: $209.00 


The 4804 is the first commercially available power DAC 
that delivers+1 amp continuously with an output of +30V. 
Semi-conductor test equipment and servo control systems 
designers can save both time and money by using this digital- 
ly-programmed voltage source. You can select an output 
voltage range up to +30V with the addition of one external 
resistor while maintaining 12-bit resolution. Accuracy of the 
programmed voltage is 0.05% of full scale with no external 
trimming. Offset and gain adjusting points are accessible if 
more accuracy is required, or if you wish to optimize per- 
formance at a particular value of output voltage. 


The output current is limited to 1.25 amps to protect the 
load. By changing the values of two easily accessible resis- 
tors, you can vary the positive and negative current limits 
independently to suit your particular application. The 4804 
power amplifier is capable of delivering two amps into a load 
continuously if the current limit resistors are changed and 
care is taken to keep the internal power dissipation below 
the absolute maximum rating. 


The package can dissipate up to 20 watts internally in free 
air at 25°C with no external heat sinking required. With a 
maximum package height of 0.875 inches, the 4804 will 
mount on a PC card in a card file close to the load. To fur- 
ther minimize voltage drops, the line resistance between the 
POWER DAC and the load can be placed inside the feedback 
loop of the output amplifier by using the Voy¢ range adjust 
pin and an external feedback resistor. Remote sensing and 
grounding techniques to improve accuracy are described in 
the six-page product data sheet. 


Over the 0O°C to 70°C temperature range, gain and offset are 
guaranteed to drift less than +5Oppm per °C and +70uV per 
°C, respectively. Settling time to within 0.01% of final read- 
ing is less than 100us for any change in programmed output 
voltage. 


For a more detailed description of the POWER DAC, includ- 
ing complete specifications, request PDS-335. 


See package 47) on page 103. 


(25-99) $188.00 
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BURR-BROWN 


HOW CONVERSION PRODUCTS ARE CLASSIFIED 


In general, products in this category are electronic devices which manipulate or 
operate on information which is in either digital or analog form. The output of 
these devices contains time-correlated information which may be in either 


analog or digital form. 


Each product type performs a specific basic function. They are classified by key 


performance categories as follows: 


A/D CONVERTERS provide coded digital output signals 
that represent the amplitude of analog input signals. Two con- 
version techniques are utilized by the A/D converters included 
in this catalog: successive approximation A/D conversion is 


used where moderate to high speed conversion rates are re- 


quired; delta sigma modulation integration technique is used 
for high resolution and high accuracy where fast conversion 
speed is not required. 

A/D converters are organized by the following categories: 

(1) High performance, general purpose, covering the 
span of low drift (+7 ppm/°C) to fast conversion 
speed (800 nanoseconds per bit) for 8, 10, and 
12 bit resolutions. 

(2) High resolution, high accuracy A/D converters offer 
resolutions up to 16 bits with initial accuracies of 
0.005%. 

(3) High speed A/D converters in modular packages 
offer 8, 10, and 12 bit resolutions and conversion 
speeds up to 110 nanoseconds per bit. 


V/F CONVERTERS provide a digital pulse train as an output 
whose repetition rate (frequency) is directly proportional to 
the amplitude of the analog input signal. 


These devices offer a low cost method of A/D conversion and/ 
or serial transmission of analog signals over long distances while 
preserving signal accuracy as well as many other applications. 


The units in this catalog are designed for general purpose use in 
industrial, laboratory and similar applications. 


D/A CONVERTERS accept weighted digital signals and con- 
vert them into an equivalent analog current or voltage as an 
output. 


The switched current ladder network method of D/A conversion 
is used to provide the widest range of speed and accuracy 
requirements. 


D/A converters are organized by the following categories: 


(1) High performance, general purpose, 8, 10, and 12 
bit resolutions. 

(2) High speed (fast settling) generally for use in CRT 
displays and construction of high speed A/D converters. 

(3) High resolution, covering the span of 14 or 16 bit 
resolutions. 

(4) Economy, general purpose. 


(5) High reliability, specifically designed for operation in 
rugged or exposed environments. 


SAMPLE/HOLD amplifiers provide a simple method of 
storing an analog signal for a finite time period. 


All Burr-Brown sample/hold amplifiers are designed to 
operate from standard +15 volt power supplies, and are 
complete (except the Hybrid IC Model SHC23, which re- 
quires an external capacitor). 


These devices offer a wide spectrum of performance ranging 
from | microsecond acquisition speed for 0.01% accuracy to 
very low droop rates of 250 microvolts per second. Accur- 
acies of +0.01% will satisfy a majority of data acquisition 
and control applications. 


PEAK DETECTORS are very similar to sample/holds. These 
devices are capable of detecting and holding the peak 
amplitude of a varying analog signal. The operating mode 
(PEAK DETECT, HOLD, RESET) is externally controlled, 
and may be adapted to many test, measurement, and con- 
trol applications that require low droop in HOLD and fast 
response to changes in input signals while in the PEAK 
DETECT mode. 


ANALOG MULTIPLEXERS accept continuous analog data 
from multiple data sources, select these sources one at a time, 
and present the selected data as time-multiplexed analog data 
to an accepting device such as a sample/hold or A/D conver- 
ter. Burr-Brown’s analog multiplexers accept a digitally 
coded (binary) channel address and provide the decoding 
for selecting the correct channel. All Burr-Brown analog 
multiplexers are constructed with CMOS-FET switches that 
are protected against electrostatic discharge (overvoltage 
protection). 


Transfer accuracies up to +0.01% for either 4 or 8 channel 
differential or 8 or 16 channel single-ended sources with 
signal ranges up to +10 volts are provided. All Burr-Brown 
CMOS analog multiplexers are latch-up proof, and are avail- 
able in 16 or 28 pin DIP compatible packages. 


Analog-to-Digital CONVERTER HIGHLIGHTS 


Burr-Brown’s A/D converter line offers a wide spectrum of performance with 
resolutions up to 16 binary bits, 8 bit conversion speeds as fast as 880 nsec, 

and guaranteed gain drifts as low as *7ppm/°C. Designed to maximize cost/ 
performance parameters, these A/D converters can provide solutions to some 

of your toughest data conversion problems. 

All A/D converters are complete with internal references and some have a user 
connectable input buffer amplifier. All digital inputs and outputs are TTL com- 
patible, and all units operate from +15 VDC and +5 VDC power. 


Our new hybrid IC Models, ADC80, ADC82, and ADC85 offer superior 
performance at attractive prices, and are packaged in tiny 24 and 32 pin DIP 
compatible metal and ceramic packages. 
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HIGH PERFORMANCE IC 


ADC80 LOW COST 10 AND 12 BITIC NEW! 


Designed to save cost, space and weight with no sacrifice in 
performance, the ADC80 is a successive approximation A/D 
converter that provides 10 and 12 bit resolutions at conver- 
sion speeds up to 2 microseconds per bit. Complete with in- 
ternal clock and reference, these A/D converters offer +4 
LSB maximum linearity error and +30ppm/°C maximum 
gain drift over -25°C to +85°C. Input signal ranges of +2.5, 
+5, +10, +5 and +10 volts are user programmable. Parallel 
and serial digital data is available in unipolar or bipolar TTL 
compatible binary codes. These low cost units are offered 
in 32 pin DIP compatible epoxy sealed ceramic packages. 


ADC82 LOW COST 8 BITIC NEW! 


The ADC82 is a high performance A/D converter in hybrid 
IC form. Conversion time of the ADC82 is 2.8 microseconds. 
This unit is pre-trimmed to provide +% LSB absolute accur- 
acy at 25°C and is complete with clock and internal refer- 
ence. It is also flexible in application, providing user select- 
able input ranges of +2.5, +5, +10, +5, +10, and +20 volts, 
plus a choice of parallel or serial output. 


The ADC82 is hermetically sealed in a metal, 24 pin dual-in- 
line package and is specified for operation over the -25°C to 
+85°C temperature range (ADC82AM). The ADC82 is also 
available in a 24 pin ceramic (ADC82AG, -25° to +85°C). 


FAST 10 AND 12 BIT IC 
ADC85 -25° to +85°C, ADC85C 0° to +70°C 


Designed to save space, weight and money, these A/D con- 
verters offer premium performance in a 32 pin hermetically 
sealed DIP compatible metal package. Conversion speeds up 
to 6 microseconds for 10 bit resolution and 10 microseconds 
for 12 bit resolution make the ADC85 ideal for applications 
that require system throughput sampling rates up to 150 kHz. 


The ADC85 is complete with internal reference and user con- 
nectable buffer amplifier and may be user programmed to ac- 
cept bipolar analog input signals of +2.5, +5, or +10 volts or 
unipolar signals of 0 to +5 or 0 to +10 volts. In addition, 
these units can be “‘short-cycled” to achieve faster conver- 
sion speeds for resolutions less than 10 bits. Data is available 
in parallel and serial form with corresponding clock and sta- 
tus signals. 


LOW DRIFT 


ADC40 - LOW DRIFT +7ppm/°C 


The ADC40 family of 8, 10, and 12 bit A/D converters offer 
low drift performance and the optimum in modular packaging. 
Requiring only input signal and power, these self-contained 
units are designed for applications that require conversion 
speeds up to 2.5 microseconds per bit. Throughput rates of 
50 kHz for 8 bit resolutions and 33 kHz for 10 and 12 bit re- 
solutions are easily achieved with the ADC40 series A/D con- 
verters. 

These converters are available with binary or BCD output codes 
and user programmable (unipolar and bipolar) input voltage 
ranges. These units are encapsulated in 2” x 4” x 0.4” modu- 
lar packages. 


HIGH SPEED 
ADC60 - UP TO 1 MHz SAMPLING RATE 


The ADC60 is a very high speed successive approximation A/D 
converter that is designed for applications requiring systems 
throughput rates from 300 kHz to 1 MHz. The fast conversion 
speed is accomplished with proprietary fast settling circuits 
which preserve linearity and drift while permitting conversion 
speeds up to 110 nanoseconds per bit. 


Available in 8, 10 and 12 bit resolutions the ADC60 contains 
internal components that are provided for pin programmable 
analog input signal ranges of +2.5, +5, +10, 0 to +5 and 0 to 
+10 volts. 

Data is available in both serial and parallel binary digital form 
with corresponding timing signals. The ADC60 is housed in a 
2” x 4" x 0.75” module. 


HIGH RESOLUTION, INTEGRATING 
ADC100 - 16 BIT RESOLUTION 


The ADC100 is excellent for applications which require good 
accuracy and high resolution, but where speed is not too im- 
portant. The ADC100 utilizes the delta sigma modulation 
principle whereby the digital equivalent of analog signals is 
developed by counting a number of pulses whose average re- 
petition rate is proportional to the amplitude of the input sig- 
nal over a fixed integration period. The closed conversion loop 
assures linear performance of +0.005% +1 count that is inde- 
pendent of clock frequency deviation over the specified tem- 
perature range of 0 to +70°C. Conversion speeds range from 
12 milliseconds for 12 bit binary to 30 milliseconds for 4 digit 
plus sign BCD codes. 


The ADC100 is housed in a 2” x 4” x 0.4” module and is avail- 
able with unipolar or bipolor binary or BCD output codes. 
1S 


ANALOG-to-DIGITAL CONVERTERS 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


UNITS ADC60 ADC85C ADC85 
HIGH SPEED FAST IC 


RESOLUTION Bits 


Digits 
INPUT 
ANALOG INPUT 
Voltage Range - Binary Codes Volts +2.5,+5, +10, 0 to +5, 0 to +10 
- Decimal Codes Volts — 
Impedance 2 20022/V of FSR 


DIGITAL INPUTS(') 
Convert Command (positive pulse) 
Minimum Pulse Width nsec 
Loading TTL Loads(2) 


_ TRANSFER CHARACTERISTICS 


ACCURACY 
Gain Error (Adjustable to zero) % of FSR@) . 40.1 
Offset Error (Adjustable to zero) 
Unipolar % of FSR i +0.05 
Bipolar % of FSR : +0.1 
Linearity Error, max % of FSR +0.024 +0.048 | +0.012 0.048 | 40.012 
Quantizing Error +1/2 LSB 
ACCURACY DRIFT 
Specification Temperature Range % 0 to +70 -25to +85 


Gain, max ppm/°C | +25 +20 =| #15 
Offset (Unipolar) ppm of FSR/°C 
Linearity, max ppm of FSR/°C en + + 7 +2 


Monotonicity Temperature Range [| sid Guaranteed (0 to +70°C min) (-25°C to +85°Cmin) 
CONVERSION SPEED, max 


OUTPUT 
DIGITAL OUTPUTS‘S) 


Data (Parallel and Serial Format) 
Codes 


Status (6) Logic “1”? during conversion. 


POWER REQUIREMENTS 
Rated Voltages Volts +15 and +5 
Range, max Volts +14.5 to +15.5 and +4.75 to +5.25 
Supply Drain +15V mA +110 
-15V mA -48 
+5V mA +270 


PACKAGE DRAWING @) B 2"x 4"x 0.75" 1.05" x 175" 102" 
(See pages 89-93) 32 Pin METAL DIP 


PRICE (1-9) | sivs.c0 | sios.00 | saason_| 5140.00] s19s.00 |siss.00 | $228.00 


(3) FSR means Full Scale Range. 
(4) Total Accuracy Drift in ppm of FSR/°C. 


Prices and specifications are subject to change without notice. 


t Operates over the -25°C to +85°C temperature range with (5) DTL/TTL compatible Logic @ max = 0.4V, Logic 1 min = 2.4V. 
derated performance. (6) Status indicates that a conversion is in progress and the 
(1) DTL/TTL compatible, 0” = 0.8V max, “1” = 2.0V min. output data is not valid. 


(2) 1 TTL Load = 40 wA @ Logic ‘1’ and -1.6mA @ Logic “0”. 


ORDERING INFORMATION 
ADC60 ADC85 ADC40 


ADC60 — XX ADC85X — XX ADC40 — XX — XXX 
Basic Model Number of Bits Basic Model Number of Bits A/D Resolution Output Code 
Number (8,10, 12 Bits) Number (10 or 12) Converter Number of Bits (BIN or BCD) 
ADC85 or Family (8,10, or 12) 
ADC85C 


16 


ADC80AG 
LOW COST IC 


| 


0 to +10 - 
10 5002/V cf FSR 


+£0.05 
+0.1 
+0.2 | 40.048 |+0.012 | +0.05 
+1/2 LSB 


£0.05 
+0.1 
40.048 =| +0.012 
+1/2 LSB 


0 to +70 
“10 | | 
+2 


-25 to +85 


+30 
+3 


+7 | +10 


+5 +5 +3 +5 +3 
Guaranteed (0 to +70°C min) -25 to +85°C min 
30 30 30 21 


25 


BIN(6a) 


Logic “1” during conversion 


+15 and +5 
+14.5 to +15.5 and +4.75 to +5.25 
+30 
-40 
+300 


+20 

-20 

+70 
recite ie 
0.2 32 pin 
Ceramic DIP 


@) A 2"x 4"x 0.4" Qa 


6a) Unipolar or bipolar codes user selectable. 
Unipolar and bipolar codes derived from BIN code are 
BTC, BOB and USB. 
BTC = Binary Two’s Complement 
BOB = Bipolar Offset Binary 
USB = Unipolar Straight Binary 

(6b) BCD - Unipolar Binary Coded Decimal 


+14 to +16 and +4.75 to +5.25 


MIL-STD-883 SCREENING 
See pages 106 - 107 


ADC82AM * 
WIDE TEMP IC 


ADC82AG * 
LOW COST IC 


ADC100 
INTEGRATING, HIGH RESOLUTION 


+2.5, +5, +10, 0 to +5, 0 to +10 


+10 


§002/V of FSR 


£0.05 


£0.05 
+0.2 
+1/2 LSB 


+0.05 | 


+0.005 
+1 count 


-25 to +85 


+50 
+§ 25 
£25 £25 


-25 to +85 min -25to+85 min 0 to +70 
2.8 X 
(8) 


-25 to +85 
+50 


Oto +70 


+104) | +104) | +104) | 25) 


50 to 200 


BoB | USB 
Logic “0” during 
conversion 
+15 and +5 


£14.5 to +15.5 and +4.75 to +5.25 
+25 


+15 and +5 


2"x 4” x 0.4" 


Qc 0.8" x 1.4” x 0.2"|@8)B CERAMIC @3) C and D 


24 Pin METAL DIP | 0.8" x 1.4” x 0.2” 


(7) CBI = Complementary Binary. Unipolar and bipolar codes derived from 
this code are CSB, COB and CTC - user selectable. 
COB = Complementary Offset Binary 
CTC = Complementary Two’s Complement 
CSB = Complementary Straight Binary 
(8) 50 msec for 14 bits, 200 msec for 16 Bits. 
(9) SMD = Sign Magnitude Decimal Code. 


* Specifications are tentative. Contact your nearest Burr-Brown sales office 
for confirmation, pricing and availability. 


VOLTAGE-to-FREQUENCY CONVERTERS 


Voltage-to-frequency conversion is a simple and low cost method of converting analog 
signals into an equivalent digital form. The output is a TTL compatible digital pulse train 
whose repetition rate is proportional to the amplitude of the analog input signal; these 
pulses have constant width and constant amplitude. 


VFC’s can be used to increase noise immunity on long single-line signal transmission, for 
12 bit accuracy A/D conversion, in digital panel meter front ends, and they are ideal for 
feed rate generator and control applications. 


coming soon... 
VFC32-lOOkHz IC 


Low cost and compact in size, the VFC32 offers +0.02% 
linearity and +30ppm/°C gain drift for application where 
5 digit resolution of faster update lower resolutions are 
required. 


This V/F converter is packaged in a TO-99, and is spec- 
ified for operation over a -25°C to +85°C temperature 
range. 


The VFC32 requires only three external components and 
+15VDC power, and may be operated over the | Hz to 
10 kHz range of +0.02% nonlinearity or 10 Hz to 100 
kHz for +0.05% nonlinearity for a 1mV to 10V input 
signal range. 


* (Available in mid - 76) 


VFCI2 AND VFCI5 
LOW COST 10/20 kHz Modular 


Housed in a 1.5” x 1.5" x 0.4” module, these V/F conver- 
ters offer +0.01% linearity and +20ppm/°C gain drift for 
12 bit accuracy. 


The VFC12 accepts 0 to 10 volt analog signals while Model 
VFC15 accepts 0 to 20 volt analog signals. The VFC12 op- 
erates over a DC to 10 kHz frequency range and the VFC15 
operates over a DC to 20 kHz frequency range. 


The low 0.01% maximum nonlinearity error of these V/F 
converters makes them excellent for use in applications 
where digital resolutions of 12 or 13 bits are desired. These 
units are completely self-contained and require only +15 
VDC power and input signal. The gain and offset are adjust- 
able with external potentiometers. A number of optional 
configurations to scale the input or output for best compat- 
ibility with your system are easily realized with simple ex- 
ternal circuitry. 
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SPECIFICATIONS — | | 


_ 


Specifications typical at 25°C and rated supply COMMUN 


voltage unless otherwise noted. Jdaou Sees 


FREQUENCY RANGE 

INPUT 

ANALOG INPUT 
Voltage Range 0 to +10 0 to +20 imV to +10 
Overrange , min 100 10 10 
Impedance 33 33 30 
Maximum Safe Input Voltage 22 22 15 


INPUT POWER 
Rated Voltages?) £15 +10% 
Supply Drain 
Typical +16 
Maximum +20 
TRANSFER CHARACTERISTICS 
TRANSFER EQUATION w= 107 Vin 


ACCURACY 2 
Full Scale Error Adjustable ) 


Offset Error (5) 
Typical +0.002 +0.001 +0. % of FSR 
Maximum +0.01 +0.005 % of FSR 
Linearity Error, max 
10 kHz Range +0.01 F % of FSR 
20 kHz Range ~ +0. % of FSR 
100 kHz Range - = i % of FSR 
Power Supply Sensitivity +0. 5 % of FSR/% V 
STABILITY (0°C to +70°C) 
Full Scale Drift 


Adjustable 


Voltage Input, max 
10 kHz Range = ppm of FSR/°C 
20 kHz Range - + - ppm of FSR/°C 
100 kHz Range = ppm of FSR/°C 
Current Input + ppm of FSR/°C 


Offset -Drift + ppm of FSR?°C 


RESPONSE 
Settling Time for 10 V 2 output pulses of new frequency 
Input Step, max plus 20 usec 
Overload Recovery Time 1 to 2 pulses of new frequency 
TEMPERATURE RANGE 
Specification 0to+ 70 0 to +70 
Operating 
(derated specifications) -25to+85 -25 to +85 
Storage -55 to +125 -55 to +125 
OUTPUT 
Waveform Train of TTL/DTL gompatible pulses 
Pulse Characteristics 
Logic 1 (High) 4.7 +0.5 V, +0.5 
Logic 0 (Low) 0.2 +0.1 0.2 +0.1 
Pulse Width 30 5! 
Fan Out 10 = Loads 3 TTL Loads 
Impedance 
Capacitive Load ,max 08 
PACKAGE DRAWING 
(see pages 82, 98) 


PRICE (1 - 24) 


(1) FSR = Full Scale Range and is 10V for VFC12 and 20V for VFC15. 

(2) A regulated supply with 1% or less ripple is recommended. 

(3) Range is t9V to +20V. 

(4) Adjusted at factory for 9.900V = 10 kHz. * Specifications are tentative. Contact your nearest 

(5) May be externally adjusted to zero. Burr-Brown sales office for confirmation, pricing 
and availability. 
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Digital-to-Analog CONVERTER HIGHLIGHTS 


Our D/A converters have established a reputation for high quality, low cost 
conscious approaches to digital-to-analog conversion. These units accept 8 to 16 
bit binary or 4 digit BCD codes. These D/A converters offer a wide range of 
accuracy (+0.2% to +0.003%) drift (+7ppm/°C to #40ppm/°C gain adrift), settling 
time (25 nanoseconds to 50 microseconds), and size, allowing you to choose the 
right product for your specific application. All are TTL compatible and operate 
from #15 volt and +5 volt DC power supplies. Our line of monolithic and hybrid 
converters (DAC70, DAC80, DAC85 and DAC90) is easily the industry's broadest. 


HIGH PERFORMANCE IC 
NEW! DAC70-I6 Bit Resolution 


The DAC70 is the first 16 IC D/A converter complete with 
internal reference in a 24 pin metal DIP compatible package. 
Designed to provide wide dynamic range and preserve accur- 
acy in a compact package, this D/A converter is excellent for 
use as a calibration standard and in many other applications 
including ATE and biomedical instruments. Two perfor- 
mance models are offered; the DAC70 (-25°C to +85°C) is 
specified for +7ppm/°C max gain drift and +0.003% max 
linearity error, and the DAC70C (0°C to +70°C) offers +14 
ppm/°C max gain drift and +0.005% max linearity error. 
These units accept TTL compatible complementary 16 bit 
binary or 4 digit BCD digital input codes, and provide cur- 
rent output ranges of +1 mA or 0 to -2 mA for driving an 
external op amp. The DAC70 settles to +0.003% in 100 
microseconds when the BB3500C op amp is used. 


NEW! DAC90-8 Bit Monolithic 


Designed with internal reference, this monolithic 8 bit D/A 
converter is optimum for many applications in microcom- 
puter systems and in process control. It offers true 8 bit ac- 
curacy and in addition has low temperature drift. It’s fast 
settling time (200 nsec to 4LSB) makes it a good choice 
for use in building low cost A/D converters. The DAC90 is 
packaged in a 16 pin dual-in-line package and is available for 
both military and industrial temperature ranges. 

Feedback resistors are included on the monolithic chip al- 
lowing the user to scale an external output amplifier for 
ranges of +10 volts, +5 volts, +2.5 volts, 0 to +10 volts or 0 
to +5 volts. 


DAC80-I2 Bit Low Cost 


Designed for many general purpose applications where low 
cost, small size and 8 to 12 bit accuracy are requirements, 
the DAC80 offers maximum nonlinearity error of 0.012% 
over a0°C to 70°C temperature range, and maximum initial 
nonlinearity error of less than +0.012% at 25°C. It is guar- 
anteed monotonic over 0°C to 70°C, and settles to +0.01% 
of full scale range in just 3 microseconds. The DAC80 is 
complete with internal reference and amplifier for bipolar 
voltage output ranges of +2.5 to +10 volts or 0 to +5 and 0 
to +10 volts unipolar ranges—all selectable by you. Or, if 
you need a fast settling current output, the DAC80 is also 
available with 2 current ranges of +1 mA or 0 to -2 mA, and 
settles to 0.01% in only 300 nanoseconds. 


The DAC is packaged in a 1.40” x 0.80” x 0.25" 24 pin 
DIP compatible ceramic package. 


DAC85-12 Bit Low Drift 


The DAC85 12 bit D/A converter offers quality performance 
in a 24 pin dual-in-line metal package, is complete with in- 
ternal reference and output amplifier, and is engineered to 
preserve the performance while providing sealed protection 
from severe environments. 


Highly stable laser trimmed thin-film resistors and quad cur- 
rent switches provide low nonlinearities of +0.012% over 
the 0 to 70°C temperature range (DAC85) or +0.012% over 
the -25°C to +85°C temperature range (DAC85 and DAC 
85LD). Current output models settle to +0.01% in 300 nano- 
seconds while voltage output models settle to +0.01% in 3 
microseconds, permitting throughput rates as high as 3 MHz 
for full scale range changes. All models are guaranteed mon- 
otonic over the specified temperature ranges. 


A full MIL temperature range (-55°C to +125°C) version, 
DAC8S5ET, is also available for wide temperature operation. 


The small size of the DAC85 makes it an ideal choice as the 
heart of your A/D converter design or for applications where 
space or weight is at a premium, such as CRT displays, air- 
craft instrumentation, and portable instruments. The wide 
choice of performance models allows you to choose the 
right unit for your application and budget. 


DACI2QZ-I2 Bit Low Cost Modular 


If you need a widely second sourced 12 bit modular D/A 
converter, the BB Model DAC12QZ offers superior perfor- 
mance for lower cost. Utilizing laser trimmed thin-film resis- 
tor networks and Burr-Brown’s quality construction, this 
12 bit D/A converter is one of the best buys on the market 
today. 


DAC60-Ultra High Speed 


The DAC60 is a high speed D/A converter designed for high 
speed applications. It is available in 10 and 12 bit resolutions, 
provides 4 LSB maximum differential nonlinearity error, 

and is guaranteed monotonic. Typical settling time to 0.05% 
for a one LSB step is 25 nanoseconds. The maximum set- 
tling time for the major carry or for a full scale transition is 
only 40 nanoseconds to 0.05%. 


The DAC60 is pin programmable to obtain unipolar or bi- 
polar output signals. The current output may be fed direct- 
ly into the summing junction of an external high speed opera- 
tional amplifier, or an external summing resistor. 
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Specifications typical at 25°C and rated supply voltage 
unless otherwise noted. 


RESOLUTION 
Binary Bits 
Decimal Digits 


INPUT 


INPUT CODES(!) (2) 
Binary 
Decimal 


TRANSFER CHARACTERISTICS 
ACCURACY 


Linearity Error, max @ 259C 
Binary Models 
Decimal Models 

Gain Error (Adj. to zero) 

Unipolar Offset Error (Adj. to zero) 


% of FSR 
% of FSR 
% of FSR 
% of FSR 


, 


DIGITAL-to-ANALOG CONVERTERS 


K 


+0.05 
+0.1 
+0.05 


ACCURACY DRIFT 
Gain Drift, max 
Offset Drift, — Unipolar 
Combined Gain & Offset Drift, max 
Linearity Error Over Temperature % of FSR 
Specified Operating Temperature Se 


ppm/°C 


CONVERSION SPEED 
Settling Time to +1/2 LSB(Unipolar) 
Slew Rate 


OUTPUT 


VOLTAGE RANGE 
Unipolar 
Bipolar 
Current, min 
Output Impedance 


CURRENT RANGE 
Unipolar 
Bipolar 
Compliance (Unipolar/ Bipolar) 
Impedance (Unipolar/ Bipolar) 


ppm of FSR/°'C 
ppm of FSR/°C 


3 (Vout): 0.3 (out) 
20 


+30 
+1 


+0.0127 +0.05+ 
0 to +70 


+0.0127 


0 to +70 -25 to +85 


out) 


3(V out)> 0-3 out) 3 (Vout) 0-3 (1 
20 20 


0 to +5, Oto +10 
42.5, 25, £10 
+5 


15k / 4.4k 


POWER SUPPLY 
Voltages (rated) 
Current Drain +15V Supply, +5V Supply 


Sensitivity % of FSR/% 


PACKAGE DRAWING (See pages 92 - 101) 


PRICE (1 -9) a $26.50 $26.50 $69.00 $69.00 $89.00 $89.00 


(2) Input codes are designated: 
CBI - Complementary Binary 
BIN - Straight Binary 
BOB - Bipolar Offset Binary 
+Maximum; monotonicity guaranteed over operating temperature range. 


(1) All input codes are TTL compatible. 
Prices and specifications are subject to 
change without notice. 


ORDERING INFORMATION 
DAC70 


DAC70X — XXX - X 
Basic Input Code Output 
Model CSB = 16 Bit 1 = Current 
Number Complementary 
DAC70 straight Binary 
or COB = 16 Bit Compl. 
DAC70C offset Binary 


CCD = 4 digit compl. BCD 


A 0-8" Xx 1.4" x 0.25" 


+15, +5(5) 
+25, +20 
+0.002(3), +0.02(4) 


0.8" x14" . 4 9:22" 
A 
CERAMIC ) 


BTC - Bipolar Two’s Complement 
CCD - Complementary BCD 
BCD - Binary Coded Decimal 


DAC90 


Basic Grade Package 
Model J = 0.8% 0 to +70°C P = Plastic 
Number K = 0.4% 0 to +70°C. (J, K, L Grades) 


G = Ceramic 
(R,S, T Grades) 


L = 0.2% 0 to +70°C 

R = 0.8% -55 to +125 °C 
S = 0.4% -55 to +125 °C 
T = 0.2% -55 to +125 °c 


DAC85LD DAC85ET 
LOW DRIFT IC WIDE TEMP IC 
12 


+10 +20 
Et § +2 
+0.0127 
-25 to +85 


+0.024 
-55 to +125 


3 Vout)» 9-3 Tout) 
20 


0to+5,0to +10 
+2.5, +5, +10 
+5 
0.05 


0 to -2 
+1 
+2.5 
15k/4.4k 


+15, +505) 
+25, +20 
+0.002(3), +0.02(4) 


0.8" x 1.4. x 0.20” 
) A METAL 


(3) For -15V and +5V supplies. 
(4) For +15V supply. 


DAC70 


NEW! 
DAC70C 


HIGH RESOLUTION IC 


-25 to +85 


100 (Voyp)©, 50 Gout) 
1 


@)B 


0 to +70 


0.20 (Igu¢) 


ee, aS FE 


0 to +10(6) 
+10(6) 
+5(6) 
0.05(6) 


0 to -2 0 to -2 
+1 +1 
+2.5 -4to +15 

15k/4.4k 2k/1.6k 


+15, +5 
+30, +25 
+0.001 


0.8” x 1.4” x 0.20" 


5) 16 Pin DIP 


+1 
+0.012 
0 to +70 


0 to +5,0to +10 

22. 5,:25, 210 

+10 @ 5V Range 
0.05 


G0) A2”x 2” x 0.4" 


$150.00 $175.00 $149.00 $119.00 fo 3) $49.00 $110.00 | $118.00 


(7) Available with unipolar (CSB) or bipolar 


(COB) input codes. 


(5) The +5V supply can be eliminated by connecting the +5V pin 


to the +15V supply. 
(6) With external BB3500C op amp. 


* Specifications are tentative. Contact your nearest Burr-Brown 
sales office for confirmation, pricing and availability. 


MIL-STD-883 SCREENING 
See pages 106 - 107 


+0.012 


+30 +30 
+£0.05} +0.024+ 
0 to +70 


0 to -5 
+2.5 
3.2/0.0 
650/516 


B 2"x2"x 0.4" 


SAMPLE/HOLDS 


NEW! SHC80- 
LOW COST IC 


Designed to work with our IC A/D converters when low sys- 
tem cost is primary consideration, the SHC80 offers 10yusec 
acquisition time and 12 bit system compatibility. This sam- 
ple/hold is complete with internal holding capacitor and has 
TTL/CMOS compatible mode control input levels. Input 
range of the SHC80 is +10 volts and the throughput accuracy 
of +0.01% is maintained for signals in this range. 


The SHC80 is packaged in a 14 pin dual-in-line form and is 
available in both plastic and metal versions. 


SHC23- 
HYBRID IC USER SELECTABLE 
ACQUISITION TIME AND DROOP 


If you need a small package and a low cost method of storing 
an analog voltage, Burr-Brown’s SHC23 sample/hold amplifier 
may be the solution to your problems. Upon command, this 
unit will acquire and hold an analog signal with very low 
droop errors. These TTL compatible units need only the 
addition of an external storage capacitor to provide a com- 
plete sample/hold unit. The selection of this capacitor allows 
you to tailor the specifications of the SHC23 to suit your 
requirements. For instance, a small storage capacitor will 
provide an acquisition time as low as 25 yseconds while a 
much larger storage capacitor will allow the output to be held 
longer than 15 minutes with less than 1% error. 


It’s hermetically sealed in a TO-8 case, provides 0.01% accur- 
acy, and for those extreme environmental conditions, the 
SHC23ET operates over a temperature range of -55°C to 
+125°C. Burr-Brown guarantees the total unadjustable 
error (dynamic nonlinearity) of these sample/hold amplifiers 
to be less than +0.01%. This makes the SHC23 the best 
price/performance bargain in its class. 


Burr-Brown manufactures a sample/hold for almost any 
application. Whether your design requires high speed, high 
accuracy, or 8 to 13 bit system compatibility, we have it. 
The performances are excellent, the prices reasonable, and 
they have that little extra called ‘‘Burr-Brown Quality.”’ 


SHC85- FAST 0.01% HYBRID IC 


The SHC85 acquires up to +10 volt signals in 5.5ysec and is 
accurate to +0.01% of full scale. The SHC85 is complete 
with holding capacitor and is packaged in a compact 14 pin 
DIP package, and has compensating circuitry to minimize 
charge offset and dielectric absorption. External capacitance 
may be added to extend the SHC85 performance for lower 
droop with correspondingly longer acquisition time. 

Two models are available — the Model SHC8S is specified 
for 0°C to +70°C operating temperature range and the 
SHC8S5ET is specified for -55°C to +125°C operating tem- 
perature range. 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


MODEL 


INPUT 


ANALOG INPUT 
Voltage Range 
Impedance 

Bias Current 


DIGITAL INPUT (Mode Controt)(!) 
Sample Mode (Logic 1) Current 
Hold Mode (Logic 0) Current 


INPUT POWER 
Voltages 
Current 


TRANSFER CHARACTERISTICS 
ACCURACY 


Dynamic Nonlinearity (2), max 


% of 20V 


for Sample Period usec 
Hold Period msec 
Gain Range V/V 


Gain Error, max % of 20V 
Voltage Offset, (Adj. to zero) 


Droop Rate, max 
ACCURACY DRIFT 
Gain Drift 
Droop over specification temp. 
Specification Temperature Range 
DYNAMIC CHARACTERISTICS 
Bandwidth (Full Power) 
Output Slew Rate 
Acquisition Time (to +0.01%) 
10 Volt Step, max 
20 Volt Step, max 
Aperture Time 
Feedthrough in HOLD Mode 


QUTPUT 
Voltage Range 
Current Range mA 
Impedance 2 


PACKAGE DRAWING (See pages 82 - 95) 


(1) Mode Control Command is DTL/TTL Compatible. 
(2) Includes all unadjustable errors for specified sample and hold period. 


% of Step change on input 


Volts 


Prices and specifications are subject to change without notice. 


SHM60-HIGH SPEED AND SELECTABLE | to OOO GAINS 


Designed for use with fast A/D and D/A converters and 
analog multiplexers, the SHM60 high speed sample/hold ac- 
quires analog signals of up to +10 volt amplitude and settles 
to 0.01% in less than 1.5 microseconds for 20 volt input step. 
Both analog input terminals are available for user selection of 
gains from unity to 1000. Aperture time is a mere 12 nano- 
seconds, and feedthrough is just 0.005%. 


MIL-STD-883 SCREENING 


See pages 106 - 107 


Internal compensation of charge storage effects and dielec- 
tric absorption are provided to assure accurate and fast op- 
eration. The SHM60 dynamic nonlinearity of 0.01% is 
specified for hold periods of up to 15 microseconds to sim- 
plify the user’s task of computing system throughput error 
for specific operating conditions. 


SHC23ET(3) 
IDE TEMPERATURE 
ae Te ons FAP ha Be 


= ee 


+0.01 
ui 
15 
+1 to +1000 
+0.01 
+3 


+2 
0.1 100 


0 to +70 0 to +70 


a rs 


+10 +10 
+5 +20 
1.0 


0.1 5 : A 1.0 
@aumow |@avrmor | Os | @» | @ros | @roe_[@erarver 


(3) Specification shown for 0.01uF holding capacitor. 

(4) Specification shown for unity gain. 

(5) Not specified. This parameter is a function of the 
holding capacitor and the circuit layout. 


(6) Max droop at +125°C. 

(7) May be increased by use of an external resistor. 

* Specifications are tentative. Contact your nearest Burr-Brown 
sales office for confirmation, pricing and availability. 
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4084/25 


e HIGH GAIN ACCURACY — +0.01% 
e LOW DROOP RATE — +5 mV/sec 
e STATUS OUTPUT — DTL/TTL Compatible 


The 4084/25 peak detector is a special type of sample/ 
hold. The input signal is acquired and tracked (PEAK 
DETECT mode) until it reaches a maximum value then 
the unit automatically holds this value while signaling 
that a peak has been reached (STATUS output). The 
4084/25 can then be placed in the HOLD mode to 
ignore further peaks or RESET to a reference level 
ready to detect the next peak. The extremely low out- 
put droop (voltage decay with time) of this unit allows 
it to be used with a variety of instruments to record or 
display its output (A/D converters, digital voltmeters, 
analog meters, etc.). 


The 4084/25 will detect peaks in the range of -10 volts 
to +10 volts. The RESET mode charges the internal 
holding capacitor to any reference level between +10 
volts and -10 volts. The peak detector will then de- 
tect any peak more positive than the reference level. 
For instance, with a voltage reference input of 0 volts, 
the unit will detect peak voltages between 0 and +10V 
and, with a -10V voltage reference input, the 4084/25 
will detect peaks between -10V and +10V. 


Input 


BLOCK DIAGRAM 
26 


PEAK DETECTOR 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


4084/25 


MODEL 


ANALOG INPUTS 

Input Signal Level 

Operating (absolute max) 

Input Bias Current 

Input Impedance 

Reset Input Voltage (Current) 
DIGITAL INPUTS 

Logic Level ‘‘1’’ Voltage 

Logic Level “‘0”’ Voltage 

Rise Time 

Input Impedance, Each Logic Input 


PEAK DETECT Mode 
RESET Mode 
HOLD Mode 
OFFSET Adjust Mode 


+10 V (+15V) 
600 nA 
50MQ 
+10 V (3 mA) 


+2.4V <VH< +15 V 
OV <V,< +0.8V 
1 usec 
10 kQ\|50 pF 
LOGIC LOGIC 


INPUT A INPUT B 


“9” “9” 
“yp “ye 
“ey «“o” 
“9” “y 


ACCURACY 
Voltage Gain 


Gain Accuracy at DC (Over Temp. Range) 
Dynamic Accuracy DC to 100 Hz 
Input Voltage Offset , max 
vs. Temperature ,max 
Input-to-Output Feedthrough 


1.0 V/V 

+0.01% Full Scale 
+0.02% Full Scale 
+1 mV 

+50 uV/°C 

+0.5 mV 


STABILITY 
Droop(in the Hold Mode) 


From 0°C to +25°C, max 
At +60°C ,max 
Power Supply Sensitivity 


+5 mV/sec 
+60 mV/sec 
+1 mV/% 


SWITCHING PERFORMANCE 
Acquisition Time in PEAK DETECT MODE 
(for +10 V Input Step and Output 
Settling to within 1 mV of Input) 
Output Slew Rate in PEAK DETECT 
Reset Time in RESET to within +0.01% 
PEAK DETECT to HOLD mode offset 


200 usec 
1 V/usec 
100 usec 
-5 mV 


ANALOG OUTPUT 
Rated Output 
Voltage 
Current 
Output Impedance 
Capacitive Load 
Noise DC to 10 kHz 
DIGITAL OUTPUT STATUS 
(DTL/TTL Compatible) 
Ein < Eo 
Ein 2 Eg 
Delay Time Plus Rise Time 


TEMPERATURE RANGE 
Specification 
Operating 
Storage 


+10V 

+5 mA 

0.05 2 
1000 pF 

0.1 mV RMS 


0°C to +60°C 
0°C to +85°C 
-55°C to +85°C 


POWER REQUIREMENTS 
Rates Supply Voltage 


Voltage Range 
Supply Drain Quiescent (Rated Output) 


+15 V 
+14 to +16 VDC 
+25 mA (+40 mA) 


PACKAGE DRAWING (See page 99) 


2.4"x 1.8"x 0.6” 


PRICE (1 - 9) 


TYPICAL OPERATION OF PEAK DETECTOR 


$145.00 


(1) Depending upon the rate-of-change of the input signal, the delay plus rise 
time of the STATUS output can vary from as small as 5 usec to over 100 msec. 


MULTIPLEXERS 


MPC-4D, MPC-8S, MPC-8D, MPC-I6S, 


8-CHANNEL DUAL AND I6-CHANNEL SINGLE-ENDED CMOS-FET 


This family of CMOS FET analog multiplexers is offered in 4 
and 8 channel differential or 8 and 16 channel single-ended con- 
figurations. The MPC-8S and MPC-16S are single-ended mono- 
lithic 8 and 16 channel analog multiplexers and the MPC-4D 
and MPC-8D are monolithic dual 4 and 8 channel analog multi- 
plexers constructed with protected CMOS devices. Transfer ac- 
curacies of better than 0.01% can be achieved at sampling rates 
up to 200 kHz from signal sources of up to +10 volts amplitude. 


These TTL/CMOS compatible devices feature self-contained 
binary channel address coding. An ENABLE line is also made 
available which allows the user to individually enable an 8 or 16 
channel group (MPC-8S or MPC-16S) or 4 or 8 channel group 
(MPC-4D or MPC-8D) facilitating channel expansion in either 
single-node or multi-tiered matrix configurations. 


Digital and analog inputs are failure protected from either 
overvoltages that exceed the power supplies or from the loss of 
power. The break-before-make switches also serve to protect 
the signal sources from shorting during switching. 


High quality processing is employed to produce CMOS FET 
analog channel switches which have low leakage current, high 
OFF resistance, low feedthrough capacitance, and fast settling 
time. The MPC-8D and MPC-16S devices are housed in compact 
28 pin dual-in-line packages. The MPC-4D and MPC-8S are in 
16 pin DIL packages that measure just 0.6” wide. All units are 
specified for operation over a O°C to +75°C temperature range. 
Power consumption is only 15 mW when operating at 100 kHz 
and just 7.5 mW on standby. 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


M 
4-C 
DIF 


PC-4D * 
HANNEL 
FERENTIAL 
INPUT 


Analog Inputs 
Number of Input Channels 


ON Characteristics 

ON Resistance (Ron) 

Ron Drift vs Temperature 

Ron Mismatch 
Channel-to-Channel 
Differential 

Input Leakage Current 

OFF Characteristics 
OFF Resistance-to-Ground 
Leakage Current 

Digital Inputs 

Channel Select 
No. of Bits 
Code 

Group Enable Bit 


one of 4 


Power Supply Requirements 


Supply Voltages (rated) +15 
Supply Range +15V +7 to +20 
-15V -5 to -20 


Power Consumption 


DYNAMIC CHARACTERISTICS 


Gain Error (20 MQ load), max 0.01 
Crosstalk 0.005 
Settling Time to 0.01% 7 
Common-Mode Rejection, mi 120 dB 
Switching Time 
Turn ON 0.5 
Turn OFF 0.3 
OUTPUT 


Voltage Range, min 
Capacitance-to-Ground 
Operating Temperature Range 
PACKAGE DRAWING 

(See pages 96, 97) 


PRICES ( 1 - 9) 


0 to +75 


MPC-8D MPC-8S * 
8-CHANNEL 8-CHANNEL 
DIFFERENTIAL | SINGLE-ENDED 


Single-ended N/A N/A 8 16 Channels 

Differential 4 8 N/A N/A Channels 
Voltage Range 415 +15 +15 +15 Volts 
Maximum Safe Overvoltage +V Supply +20 | +V Supply +20 +V Supply +20 +V Supply +20 Volts 
Reference Voltage Range +4 to +20 Volts 


Logic *‘0” disables channels 
Logic 


16 pin 
Os 


P * | sas00 | * | ato 


16. CHANNEL 
SINGLE-ENDED| UNITS 


one of 16 


“4” 


enables channel select 


215 +15 
+7 to +20 +7 to +20 +7 to +20 
-5 to -20 -5 to -20 -5 to -20 


7.8 


7.5 mW 


0.01 0.01 0.01 % of FSR 
0.005 0.005 0.005 % of OFF 
Channel Sig. 
7 7 7 msec 
120 dB N/A N/A 
0.5 0.5 0.5 usec 
0.3 0.3 0.3 msec 


+15 +15 
50 50 
0 to +75 0 to +75 


28 pin 
DIP 


16 pin 
DIP 


@) 


(1) TTL/CMOS compatible: -Veupply < VL <0.8V @ 1 nA, +4.0V < Vy <+Veupply @ 1 nA. 


* Specifications are tentative. Contact your nearest Burr-Brown sales office for confirmation, pricing and availability. 
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OPERATIONAL 
AMPLIFIERS 


General Purpose 

Low Drift 

Low Bias Current 

Wideband and Fast Settling 
High Voltage and High Current 


BURR -BROWN 


<= OP AMP HIGHLIGHTS 


All Burr-Brown op amps are listed in six application groups which correspond 
to the user’s general design requirements. These groups include General 
Purpose, Low Drift, Low Bias Current, Wideband and Fast Settling, High 
Voltage and High Current, and Isolation Amplifiers. Features of some of the 
key products in each group are described on these pages. 
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GENERAL PURPOSE 


LOW DRIFT, LOW NOISE IC; 3500 SERIES (pg. 34) 


The 3500 series is designed for low input currents while 
maintaining slew rates and bandwidths adequate for most 
applications. The low input bias current is achieved by a 
unique current canceling circuit which insures low bias 
currents over the full temperature and common-mode volt- 
age ranges, and gives the amplifier both high differential 
and common-mode input impedance. The 3500 family 
also has exceptionally good noise characteristics. These 
internally compensated amplifiers have many guaranteed 
specifications and offer a wide range of offset voltage and 
bias current performance from which to choose. 


LOW COST, 20 mA; 3268/3269 SERIES (pg. 35) 


The 3268/3269 series is a modular, bipolar input device 
featuring low cost and moderately high output current. 
This series is particularly useful in applications requiring 
somewhat faster slew rate than is available in IC or low 
cost modular devices. The open loop gain is high, and the 
amplifier has very stable frequency response and transient 
response, even for large values of feedback resistance and 
capacitive loading. 


LOW DRIFT 


1 uV/°C DRIFT IC; 3500E (pg. 36) 


The 3500E, based on the proven Burr-Brown 3500 series 
design, is a low drift unit (1 4V/°C) with excellent open loop 
gain, bias current, and common-mode rejection specifica- 
tions. The initial offset voltage is 500 wV max and it has 
the same excellent noise performance of the 3500 family. 


MATCHED OFFSET VOLTAGE AND DRIFT IC; 
3500MP (pg. 36) 


Close process control and careful grading by Burr-Brown 
make possible anew concept in IC op amps — drift matched 
pairs. Offset voltage and drift are matched to within 200 uV 
max and 1 wV/°C max respectively. This performance al- 
lows you to build multi-stage op amp circuits with excellent 
accuracy. They are especially suited for high input impe- 
dance instrumentation amplifier type circuits. 


LOW DRIFT FET IC; 3521 SERIES (pg. 36) 


This series provides the hard to find combination of FET 
input bias currents and low offset voltage drift versus temp- 
erature. The five models in this family provide performance 
which ranges from the 3521H with maximum guaranteed 
specifications of 10 wV/°C and 20 pA all the way to the 
3521L with 1 uV/°C and 10 pA. The low voltage drifts are 
obtained by using our own thin-film components and state- 
of-the-art laser trimming techniques. In addition to having 
low bias current and voltage drift the initial offset voltage is 
reduced by laser trimming to 250 uV max for most models. 
This is low enough so that for most applications further 
external trimming is not required and the cost of the trim 
pot and the adjustment labor may be eliminated. Low off- 
set voltage, low drift, and low bias current-all in the same 
family of amplifiers makes the 3521 series truly unique. 


BEST ACCURACY; 3291 CHOPPER SERIES (pg. 37) 


When it comes to overall accuracy and stability versus temp- 
erature and time, chopper stabilized amplifiers just can’t be 
beat. Guaranteed maximum offset voltage and bias current 
are as low as 20uV and 50 pA. Drifts versus temperature are 
0.1 uV/°C max and 0.5 pA/°C max. Add to this a minimum 
open loop gain of 140dB and the result is a closed loop accur- 
acy which cannot be matched with any nonchopper op amp. 
A low profile package (0.4” high), low price, and frequency 
response more than adequate for most applications make the 
3291 series a “best buy” for high accuracy applications. 


DIFFERENTIAL INPUT CHOPPER; 3354/25 (pg. 37) 


Until the introduction of the model 3354, high performance 
chopper stabilized operational amplifiers were always single- 
ended. Now, the same ultra low drift (0.1 uV/°C) and other 
truly premium performance specifications can be obtained 
for noninverting, differential input, and other applications 
in which the amplifier must function with both differential 
and common-mode signals. 
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WIDEBAND and FAST SETTLING 
NEW! 150nsec SETTLING TIME (0.01%) IC; 3554 (pg. 41) 


This FET input op amp is designed specifically for amplifica- 
tion and conditioning of wideband data signals and fast 
pulses. It combines in a single IC specifications previously 
found only in separate specialized designs. Performance fea- 
tures include 15Onsec max 0.01% settling time, 1000V/us 
min slew rate, 800 MHz gain bandwidth product (G = 100) 
and 50 mA output current. Outstanding DC performance 
is still preserved; 0.5 uV max offset voltage and 5 wV/°C 
max drift (3554B). 


While its performance is at the leading edge of the state-of- 
the-art, the 3554 does not sacrifice full flexibility, package 
desirability, or cost. It hasa fully differential, low drift FET 
input stage, hermetically sealed TO-3 type package, and a 
low cost hybrid design offering excellent reliability. Because 
of its excellent overall performance, the 3554 can address 
almost any application where speed and bandwidth are im- 
portant considerations. It is a particularly good choice for 
use in fast D/A converters, fast sampling circuits, multiplexer 
buffers, comparators, waveform generators, integrators, and 
fast current amplifiers. 


NEW! 200 mA AT 2000 V/s; 3553 (pg. 43) 


The 3553 is a unity gain amplifier designed to be used as a 
separate output stage for an operational amplifier or as a 
stand alone buffer. 


When used inside the feedback loop of an op amp to form a 
composite amplifier, the physical separation of the input am- 
plifier and output power stage helps improve the accuracy of 
the total circuit by minimizing temperature effects caused 
by power dissipation. 


The 3553 can also be used without an operational amplifier 
asa stand alone high input impedance, low output impedance 
buffer capable of driving +200 mA into a SOQ load at 2000 
V/us. While the gain is not precisely unity and the offset 
voltage and drift are translated directly to the output, the 
accuracy is still sufficient for many line driving applications 
where fast pulses or wideband signals are involved. 
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600 ns (0.01%) SETTLING TIME IC; 3550 (pg. 41) 


The 3550 provides 0.6 us max (0.01%) settling time, 20 MHz 
unity gain frequency, and 1.5 MHz min full power frequency. 
Its 6 dB/octave rolloff without external components gives 
excellent frequency stability (even with heavy capacitive 
loads). The 3550 is specifically designed for requirements 
where fast settling, high accuracy, and high input impedance 
are important. It is ideal for such applications such as D/A 
and A/D conversion, sample/hold, and multiplexer buffering. 


250 V/us SLEW RATE IC; 3551 (pg. 41) 


The 3551 is the externally compensated version of the pop- 
ular 3550. It has all the desirable features of the 3550 plus 
the capability for the user to choose the frequency compen- 
sation best suited to his particular application. The unit is 
stable at closed loop gains above 10 volts per volt with no 
compensation and may be made unity gain stable with a 
single external 10 pF capacitor. 


FAST SLEWING IC; 3505J and 35074 (pg. 40) 


Burr-Brown models 3505J and 3507J differential input op 
amps are intended for use in circuits requiring fast transient 
response — pulse amplifiers, D/A converters, comparators, 
fast followers, etc. The 3505J offers a settling time of 300 
nanoseconds to 0.1% of final value, a typical slew rate of 
30 V/s, and a unity gain bandwidth of 6 MHz. It has a very 
stable 6 dB/octave gain rolloff without external compensa- 
tion. The 3507J has a typical slew rate of 120 V/us, and a 
gain bandwidth product of 20 MHz at a gain of 10. External 
compensation allows the designer to select the frequency 
response appropriate to his own circuit for optimum per- 
formance. 


WIDEBAND IC; 3506J AND 3508J (pg. 40) 


The 3506) is internally compensated for stability at all gains, 
and presents a small signal unity gain bandwidth of 12 MHz, 
and a typical slew rate of 7 V/us. The 3508J has an excep- 
tionally high gain bandwidth product of 100 MHz at a gain 
of 100, and a typical slew rate of 35 V/us. The 3508J is also 
externally compensated to allow the designer to select fre- 
quency response parameters to fit his individual circuit re- 
quirements. 


LOW BIAS CURRENT 


1 pA BIAS CURRENT IC; 3522 (pg. 38) 


The 3522 family offers excellent input characteristics at 
moderate cost through the use of monolithic chips, thin- 
film technology, and laser trimming. Unlike other FET op 
amps of comparable cost, the 3522 series has low bias cur- 
rent (1 pA max, 3522L), low input current noise (0.3 pA p-p), 
and moderate voltage drift. In addition, the 3522 family is 
internally compensated and provides excellent frequency 
stability at all gains. 


0.1 pA BIAS CURRENT IC; 3523 (pg. 38) 


Guaranteed specifications of 0.1 pA max, bias current, 
+0.5 mV max offset voltage, and +25 uwV/°C max voltage 
drift makes the 3523L the best performing ultra low bias 
current IC FET you can find. It can solve your toughest pro- 
blems in current-to-voltage converters and high input impe- 
dance buffers. 


0.01 pA BIAS CURRENT VARACTOR; 3430 (pg. 38) 


The 3430 inverting amplifier minimizes input bias current 
(0.01 pA, max) and input noise current through use of a 
varactor diode bridge technique. This model is designed for 
use with current signal sources where the signal is applied 
directly to the inverting input terminal and a single feed- 
back resistor determines the input-current to output-voltage 
gain factor. 


HIGH VOLTAGE & HIGH CURRENT 


NEW! IC’S WITH UP TO 290V p-p OUT, 
3580 SERIES (pg. 42) 


This is the first family of IC op amps to provide output volt- 
age swings as high as 290V p-p. Also, they have self- 
contained thermal sensing and shutoff which automatically 
prevents damage to the amplifier from overheating. The FET 
input stage minimizes the offset voltages caused by bias cur- 
rents flowing in the large feedback resistances normally used 
with high voltage circuits. 


The newest addition to the series, the 3583, will operate with 
supply voltages from +35V to +150V and will deliver a min- 
imum of +75 mA to its load. Thus, it will deliver over 10 
watts to the load and will dissipate up to 15 watts of internal 
power. 


All models are short circuit protected to ground and the 
3581,82 and 83 have special circuitry for input overvoltage 
protection. The amplifiers are packaged in an environment- 
ally rugged, hermetically sealed, 8 pin TO-3 type package. 
The case is electrically isolated from the amplifier circuitry 
which makes heat sinking more efficient, easier and less 
expensive. 


NEW! 
60 WATTS TO LOAD; 3571, 3572 IC’S (pg. 43) 


These new hybrid power amplifiers combine the versatility 
of FET operational amplifiers with the power capabilities of 
servo amplifiers. A unique combination of hybrid process- 
ing, laser trimming, and thermally efficient packaging pro- 
vides output power capability and excellent input character- 
istics so the use of a separate preamplifier, sometimes required 
with other servo-type amplifiers, will not be required with 
the 3571 and 3572. 


The minimum continuous output ratings are +1A at +30V 
and +2A at +30V for the 3571 and 3572 respectively. The 
peak current ratings are 2A and SA and the internal power 
dissipation ratings are 33 and SO watts. The amplifiers will 
operate over a supply range of +15 to +40 volts. 


The class AB output stage gives low distortion and low 
quiescent current and is designed so that the load current 
limit may be adjusted with external resistors. This is partic- 
ularly useful in driving permanent magnet motors where the 
high current seen during direction reversal (plugging) can 
demagnetize the motor. 


The 3571 and 3572 have several other features which im- 
prove their usefulness. The output circuit has a unique pro- 
tection feature which is only practical in integrated circuit 
amplifiers; self-contained automatic thermal sensing and 
shutoff. The hermetically sealed TO-3 type package im- 
proves reliability and withstands severe environments better 
than discrete component amplifiers. Also, the metal case is 
electrically isolated which simplifies mounting and reduces 
cost since the need for insulating spacers and bushings is 
eliminated. 


POWER BOOSTER; 3329/03 (pg. 43) 


The 3329/03 provides a +100 mA output current in a com- 
pact, dual-in-line type package without the need for an ex- 
ternal heat sink. The unit is short circuit protected over the 
full temperature range, and output current is limited to 
+150 mA by internal circuitry. 


ISOLATION AMPLIFIERS (pg. 44) 


This relatively new product group contains some of our 
most innovative new products. These amplifiers provide es- 
sentially total electrical isolation between input and output, 
and yet pass DC (and higher frequency) signals. This fea- 
ture is useful in improving system signal quality by breaking 
troublesome ground loops. It allows the accurate measure- 
ment of small signals in the presence of large common-mode 
voltages and protects delicate instrumentation from damage 
due to large voltages. The low leakage currents associated 
with the isolation barrier can also provide protection of 
personnel against damage from electrical shock. 
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MODEL 
NUMBER 


External Frequency Compensated IC, Mil Temp 1 
* * 

* * 

External Frequency Compensated IC * 
* 

* 

1 


* 
* 


3268/14 20 mA Output 
3269/14 * * 
3271/25 +60 V to +120 V Chopper Stabilized 


3292/14 
3293/14 
3329/03 100 mA Power Booster Approx. 0 
3341/15C 100 mA Output, 1000 V/us 100 
3342/15C * * 
3354/25 Differential Input Chopper Stabilized 140 
3355/25 * 
3356/25 * 
100 MHz, Differential Input 
* 


** 


os 
i) 


Ultra Low Bias Current Varactor, Inverting 
* 


Ultra Low Drift 
* 
* 


Transformer Coupled Amplifiers 
* 
* 

Low Drift Chopper Amp. ad 
* 


Low Drift Bipolar IC | 


* 
* 
Low Drift Bipolar IC, Mil Temp 
* 
* 


ve 


* * O* 


TnV/°CIC 
Matched Pair, IC 


Low Bias Current, Bipolar IC, Mil Temp 
* 


* 
* 
* 
+10 5 
+10 5 
£5 “5 
+ 
* 
* 
* 


* OK OK 


ra 
wn 


2.5V/us Slew Rate FET IC 
* 


2,5V/u Slew Rate FET IC, Mil Temp 
* 


** * 


Fast Slew IC, Internal Compensation 
Wideband IC, * 

Fast Slew IC, External Compensation 
Wideband IC, * 

Low Drift FET IC 


* 
* 
* 
Low Drift FET IC, Mil Temp 
Low Bias FET IC 


* 

* 
Low Bias FET IC, Mil Temp 
Ultra Low Bias FET IC 


Fast Settling IC 
* 
Fast Settling IC, Mil Temp 
Wide Gain-Bandwidth IC 100 
Wide Gain-Bandwidth IC, Mil Temp 
Hares tas] 200mA, 2000V/us Buffer/Power Booster IC 0.95V/V 
3554AM(8 Fast Settling IC 106 
BM * 
SM Fast Settling IC, Mil Temp 
3571AM High Power IC +30 
3572AM 
3580) High Voltage IC +13to +30(6) 
3581) +27to+70(6) 
3582J * £65to+145(6) 
3583] (8) * +45 to +145(6); 
3650HG (8) Optically Coupled Isolation Amplifier 
JG (8) 
3652HG (8) 
JG (8) 


*Specification same as above model. (1) Adjusts to zero. (2) Available in either package (3) -3dB Points (4) Specifications for match. 
Prices and specifications are subject to change without notice. 
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OFFSET VOLTAGE BIAS CURRENT INPUT IMPEDANCE COMMON-MOD 


TEMP DRIFT TEMP DRIFT | DIFFERENTIAL | COMMON-MODE | REJECTION PRICES 
uvieC ca ars cae ae 
+5 6 90 fl 


+0. 
+0.8 
+1.0 
+0.6 
+0.8 
+1.0 
+0.6 
* 
+0.002 Inverting 
£0.0005 Inverting 
+0.001 
+0.002 
doubles/+ 10°C Inverting 
* 
140 @DC 
* 
7 100.00 
doubles/+10°C 60 (+8, -10V) : 65.00 
* 79.00 
footnote (1) 1.7" x 3.1" x 0.7" 59.00 
* * * 85.00 
+250uV d £0.25 500 M Liexi.so.s” 43.00 
+100KV +0.15 * * 58.00 
+100uV é £0.15 * * * 74.00 
40.55 £0.5 107 || 6 pF 5 x 107 | 6pF 160(+2000V)(7) | 2.3"x 3.5"x 0,7” 180.00 
+20 doubles/+10°C 1011 || 10 pF 1011 | 10 pF * * 105.00 
+0.3 * 1011 | 10 pF 1011 | 10 pF * * 135.00 
+25 uV +0.01 80k || 0.1 uF 109 || 0.2 uF 110 1.5"x 1.5" x 0.4" 
* le * * * * 
+5 +1 10M || 3 pF 5 x 109 || 3 pF TO-99/Mini Dip(2) 
42 +0.5 * * 
+1 +0.3 * 
+5 +1.5 * 
+2) 41 * 
+1 +0.5 * * 
3 pF 5 x 109 || 3 pF 
5 x 109 || 3pF 
+0.2 1010 || 3 pF 
+0.15 
+0.1 
+0.2 
40.15 


3 


+ 


Ibo ek ee 


aAPWID 


> 
= 


doubles/+10°C 


50M || 3 pF 500 M || 5 pF 

300 M || 3 pF 10? || 3 pF 

100 M || 3 pF 109 || 5 pF 

300 M || 3 pF 109 || 3 pF 
1011 


doubles/+10°C 
* 
* 
$0.2 
doubles/+ 10°C 1011 
” * * 
doubles/+10°C 1011 | 3 pF 1011 | 3 pF 
* * * 
* * ed 
doubles/+10°C 1011 || 3pF 1011] 3 pF 
* * * 


doubles/+10°C 1011 
doubles/+10°C 1010 || 3 pF 1011 | 3 pF 
* * * 
* * ‘- 
doubles/+10°C 1011 || 10 pF 1011 
* * 


doubles/+10°C 1011 || 10 pF 1011 


* 

* (8) 
(8) 
(8) 


(5) Gain-bandwidth product (6) Depends on power supply voltage V4 = £(IVocl -5)VDC. (7) Isolation Mode Rejection. 
(8) Specifications are tentative. Contact your nearest Burr-Brown sales office for confirmation, pricing and availability. 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


Industrial Temperature Range 
Military Temperature Range 


OPEN LOOP GAIN Dc, no load, min 
RATED OUTPUT, min 
OUTPUT IMPEDANCE, bc 


FREQUENCY RESPONSE 

Small Signal Bandwidth (unity gain) 
Full Power Bandwidth, min 

Slew Rate, min 


INPUT OFFSET VOLTAGE 
Initial @ 25°C, max 
Drift vs. Temp. , max 


Drift vs. Supply Voltage 
Drift vs. Time 


INPUT BIAS CURRENT 


Initial @ 25°C, max 
Drift vs. Temp. , max 


+30 nA 
+1nA/°C (A) 
+1.5 nA/°C (R) 
Drift vs. Supply Voltage 


INPUT OFFSET CURRENT 
Initial @ 25°C 
Drift vs. Temp. 


+15 nA 
+0.5 nA/°C (A) 
+0.7 nA/°C (R) 
Drift vs. Supply Voltage 
INPUT IMPEDANCE 
Differential 
Common-Mode 


INPUT NOISE 

Voltage, 0.01 Hz to 10 Hz, p-p 
10 Hz to 10 kHz, rms 

Current, 0.01 Hz to 10 Hz, p-p 
10 Hz to 10 kHz, rms 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 
Maximum Safe Input Voltage 


POWER SUPPLY 


Rated Voltage, Quiescent Current, max 
Voltage Range, Derated Performance 


TEMPERATURE RANGE 
Industrial Spec. (A, B, C) 
Military Spec, (R, S, T) 
PACKAGE DRAWING 
(See page 82) 

PRICE (1 - 24) 


Industrial 
Militar 


@aA or @ 


LOW DRIFT, LOW NOISE 


93 dB 
+10 V@10mA 
2 kQ 


1.5 MHz 
15 kHz 


1 V/us 


15 kHz 
1 V/us 


+1 mV 
+3 wV/°C (C) 
+5 uV/°C (T) 


+2 mV 
+5 uV/°C (B) 
+10 uV/°C (S) 
+40 nV/V 
+2 uV/day 


+15nA 
+0.3 nA/°C (C) 
+0.5 nA/°C (T) 


+0.5 nA/°C (B) 
+1 nA/°C (S) 
+0.2 nA/V 


+20 nA | 


+10 nA 
+0.2 nA/°C (B) 
+0.5 nA/°C (S) 

+0.1 nA/V 


+7nA 
+0.1 nA/°C (C) 
+0.2 nA/°C (T) 


10 MQ || 3 pF 
x 109 2 || 3 pF 


0.8 uv 
1.2 wV 
30 pA 
50 pA 


+ (| Supply | -4) V 
100 dB 
+ Supply 


+15 V @+3mA 
+3 V to+20V 


-25°C to +85°C 
-55°C to +125°C 


TO-99 or Mini-DIP() 


(1) The Mini-Dip Package is available for Model 3500 A/B/C. 
If this option is desired, suffix the letter N to the model number (e.g., 3500 CN). 
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LOW BIAS CURRENT 


93 dB 
+10 V@S5mA 
2kQ 


0.5 MHz 
1.6 kHz 
0.1 V/us 


+5 mV 
+20 wV/°C (A) 
+20 wV/°C (R) 


+2 mV +2 mV 
+10 pV/°C (B) | +5 uV/°C (C) 
£10 yV/°C (S) = 

+40 pV/V 

+2 puV/day 


+15 nA 
+0.2 nA/°C (A) 
+0.2 nA/°C(R) 


t7nA +3 nA 
+0.15 nA/°C (B) |+0.1 nA/°C (C) 
+0.15 nA/°C (S) = 

+30 pA/V 


+5 nA 
+0.1 nA/°C (A) 
+0.1 nA/°C (R) 


+3 nA 
+0.05 nA/°C (B) 
+0.05 nA/°C (S) 
+10 pA/V 


+2 nA 
+0. o3na/°C (C) 


50 MQ ||3 pF 
101992 || 3 pF 


0.8 uv 
1.2 uV 
30 pA 
50 pA 


+ (|Supply|-4) V 
100 dB 
+ Supply 


+15 V @+1.5 mA 
+3 V to +20 V 


-25°C to +85°C 
-55°C to +125°C 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


MODEL 


OPEN LOOP GAIN Dc,no load, min 
RATED OUTPUT, min 
OUTPUT IMPEDANCE, pc 


FREQUENCY RESPONSE 

Small Signal Bandwidth (unity gain) 
Full Power Bandwidth, min 

Slew Rate, min 


INPUT OFFSET VOLTAGE 
Initial @ 25°C, max 

Drift vs. Temp., max 

Drift vs. Supply Voltage 
Drift vs. Time 

INPUT BIAS CURRENT 
Initial @ 25°C , max 

Drift vs. Temp., max 

Drift vs. Supply Voltage 


INPUT OFFSET CURRENT 


Initial @ 25°C 
Drift vs. Temp. 


INPUT IMPEDANCE 
Differential 
Common-Mode 


INPUT NOISE 

Voltage, 0.01 Hz to 10 Hz, p-p 
10 Hz to 10 kHz, rms 

Current, 0.01 Hz to 10 Hz, p-p 
10 Hz to 10 kHz, rms 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 

Maximum Safe Input Voltage 
POWER SUPPLY 

Rated Voltage, Quiescent Current 
Voltage Range, Derated Performance 


TEMPERATURE RANGE 


PACKAGE DRAWING 
(See pages 82 - 83) 


PRICE (1 - 9) 


$19.00/$24.00 | $13.00/$19.00 


EXTERNAL FREQUENCY 
COMPENSATION 


3055/3051 


93 dB 93 dB 90/93 dB 
+10 V @+5/10 mA 

4kQ 
1.0MHz | 0.9/1.0 MHz | 0.7/0.9 MHz 
20 kHz 15/20 kHz 10/15 kHz 
1.2 V/us | 0.9/1.2 V/s | 0.6/0.9 V/us 
+3mV_ | +4mV +6 mV 

+suv/°c | +10uv/°c | +30nV/9C 

+50 uV/V 

+10 wV/day 
400 nA 500nA 600 nA 

+0.6 nA/OC +0.8 nA/OC +1.0 nA/PC 
+10 nA/V 
+30nA +40 nA +60 nA 
+0.2 nA/°C +0.3 nA/PC +0.4 nA/°C 

0.3 M2 

200 MQ 

3 uV 

0.8 uv 

0.15 nA (2) 

0.03nA ? 

+ ( | Supply | -4) V 

90 dB | 90dB | 90/80 dB 


+Supply 


+15V@6mA 
+12 Vtot18V 


-25°C to +85°C/-55°C to +125°C 


@c  T0-99 


(2) All 3050 Series Models available with these noise specifications as guaranteed max. 


Contact factory for details. 


$7.50/$11.00 


MIL-STD-883 SCREENING 


See pages 106 - 107 


20 mA OUTPUT 


3056/3052 | 3057/3053 3268/14 3269/14 


114 dB 
+10 V@20mA 
1kQ 


1 MHz 
100 kHz 
6 V/us 


Adjust to Zero 
+5 pV/°C | +20 pV/OC 
+50 uV/V 
+40 uV/day 


50 nA 
+0.6 nA/PC 
+1.5 nA/V 


+3 nA 
+0.6 nA/°C 


1MQ2 
500 M2 


2 UV 
3 uV 
30 pA 
3 pA 


+ (| Supply ] -5) V 
86 dB 
+ Supply 


+15V@+5mA 
+12 Vto +18 V 


-25°C to +85°C 
®a_ 1.8"x 1.5"x 0.4" 


$39.00 $28.00 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


BIPOLAR INPUT ae FET INPUT 
|3500E| 3500MP(!) Ill 3521 
Or A LB 
Military Temperature Range 
OPEN LOOP GAIN Dc, rated load 100 dB no load 94 dB, min 
RATED OUTPUT, min +10 V @10mA +10V @10mA 


QUTPUT IMPEDANCE 1k2 100 2 
FREQUENCY RESPONSE 


Small Signal Bandwidth (unity gain) 1.5 MHz 1.0 MHz 
Full Power Bandwidth, min 12 kHz 10 kHz 
Slew Rate, min 0.8 V/us 0.6 V/us 
INPUT OFFSET VOLTAGE 
Initial @ 25°C, max +500 nV 200 uv@) +500 pV +250 nV +250 uV +250 uV +250 uV 
Drift vs. Temp., max +1uv/°c | 1uv/°cQ) | +10nv/°C +5uV/°C | +2uV/°C +1pV/°C +5uV/°C 
Drift vs. Supply Voltage +40 uV/V +25 uV/V 
Drift vs. Time +2uV/month 5 wV/month 


INPUT BIAS CURRENT 


Initial @ 25°C, max +50 nA -20pA | -20pA | -15pA | -10pA |  -20paA 
Drift vs. Temp., max +0.5 nA/°C doubles/+10°C, typ 
Drift vs. Supply Voltage +0.2 nA/V 0.1 pA/V 


INPUT OFFSET CURRENT 
Initial @ 25°C 
Drift vs. Temp. 
Drift vs. Supply Voltage 


+30 nA,max | +25 nA 
+0.3 nA/OC 
+0.2 nA/V 


+2 pA 
doubles/+10°C, typ 


INPUT IMPEDANCE 
Differential 10 MQ || 3 pF 10ll op 
Common-Mode 5 x10? Q))3 pF 10/2 9 
INPUT NOISE 


Voltage, 0.01 Hz to 10 Hz, p-p 0.8 uV 4uV 
10 Hz to 10 kHz, rms 1.2 uV 2uv 

Current, 0.01 Hz to 10 Hz, p-p 30 pA 0.3 pA 
10 Hz to 10 kHz, rms 50 pA 0.6 pA 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 
Maximum Safe Input Voltage 


POWER SUPPLY 
Rated Voltage, Quiescent Current 
Voltage Range, Derated Performance 


TEMPERATURE RANGE 
Industrial Range (H, J, K, L) 
Military Range (R) 


PACKAGE DRAWING (See pages 82 - 84) ® A TO-99 


PRICE (1 - 9) 
(1-24) 


+ (|Supply|-5) V 
90 dB 
+Supply 


+ (|Supply |-4) V 
100 dB 
+Supply 


min 


+15V @+4mA 
+5V to +20V 


+15V @+3 mA 
+3V to +20V 


0°C to +70°C 
-55°C to +125°C 


TO-99 


es to +85°C 


$34.00 


$25.00/ea. | $25.00/pr. 


(1) The 3500MP is a matched pair of operational amplifiers. Specifications marked “(1)” apply to the match 
between the two units. Other specifications apply to individual units in the pair. 
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HIGH 
LOW COST INVERTING NONINVERTING DIFFERENTIAL INPUT VOLTAGE 


3291/14 | 3292/14 | 3293/14 3480(?) 3354/25) 3355/25 | 3356/25) 3271/25 


140 dB, min 140 dB, min 
+10V @5mA +10V @5mA 
2kQ2@DC 2kQ @ 25 Hz 


BIPOLAR INPUT 


110 dB, min 
+10V @10mA 
3kQ 


140 dB, min 
+10V @5mA 
1.5kQ @25 Hz 


140 dB, min 
+50V to +110V 
@ 20mA 
25kQ @25 Hz 


4 MHz 
100 kHz 
6V/us 


100 Hz (-3dB)(3) 
2 to 50Hz (-3dB)(3) 
100 V/sec(3) 


6 MHz 
100 kHz 
6 V/us 


1 MHz 
30 kHz 
20 V/us 


1 MHz 
10 kHz 
0.6V/us 


+20uV +50uV +100 nV +25uV +30uV +50uV +100uV) +50uV 100uV 100uV 
+0.1nV/°C| £0.3uV/°C) #1.0nV/°C £0.3uV/°C| £0. iuVPC| +0.1uV PC | +0.25uVPC | #14V/OC +1yV/°C +1.5uV/°C | £0.5uV/°C | +0.25uV/°C 
+5uV/V +1pV/V +10ynV/V +1yuV/V +50uV/V 
+1uV/mo +1uV/mo +1uV/mo +1uV/mo +3uV/day 


+50 pA +50 pA | +100 pA +300 pA +20 pA | +50 pA | +50 pA +80 pA 25 nA 
+0.5 pA/°C s1.0pA/°c| +2 pA/°C +10 pA/°C doubles/+10°C typ +2 pA/°C +0.2 snAPC| +0.15nA/°C |+0.15nAPC 
+10 pA/V +20pA/V +1 pA/V +10pA/V +0.5nA/V 


+2 nA 
+0.02nA/°C 


500 kQ 
N/A 


80 kQ || 0.01 uF 
10? Q || 0.02 uF 


N/A 


2 uv 1yuV 20 uv 


3 uV _ 5 uv 2 wV (10 Hz to 1 kHz) 
10 pA 10 pA 200 pA 80 pA 
80 pA _ 50 pA 10 pA (10 Hz to 1 kHz) 


Inverting +1V Inverting fs (|Supply | -5) Vv 
N/A 110 dB 140 dB @ Dc, 100 dB @ 100 Hz N/A 100 dB 
+15 V +20 V $15 V +Supply +Supply 


+15V @+10mA 
+12V to +18V 


+15V @+6mA 
+10V to +18V 


+15V @ +10mA 
+12V to +18V 


+120V @ +20mA 
+60V to +120V 


+15V @+5mA 
+12V to +18V 


0°C to +70°C -25°C to +85°C 
®c 


1.5”x 1.5" x 0.4” 


-25°C to +85°C 


25°C to +85°C 0°C to +70°C 
@ B 
1.8” x 2.4” x 0.6" 


$175.00 


®©B 1.5"x 1.5"x 0.4" @ A 1.8"x 2.4" x 0.6" @pD = 1i"x 1.1" x 0.5" 


(2) Chopper amplifier without high frequency channel. 
(3) Determined by external capacitor. 
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Specifications typical at 25°C and 


Industrial Temp. Range 
Military Temp. Range 


INVERTING 
VARACTOR ‘ 


rated supply voltage unless otherwise noted. 


ULTRA LOW BIAS 


CURRENT FET 


OPEN LOOP GAIN 


DC, rated load min 
RATED OUTPUT, min 
OUTPUT IMPEDANCE 


FREQUENCY RESPONSE 
Small Signal Bandwidth 
(unity gain) 

Full Power Bandwidth, min 
Slew Rate, min 


INPUT OFFSET VOLTAGE 
Initial @ 25°C, max 
Drift vs. Temp.,max(uV/°C) 
Drift vs. Supply Voltage 
Drift vs. Time 


INPUT BIAS CURRENT 
Initial @ 25°C, max 
Drift vs. Temp. 

Drift vs. Supply Voltage 


INPUT OFFSET CURRENT 
Initial @ 25°C 
Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 
Common-Mode 


INPUT NOISE 
Voltage, 0.01 Hz to 10Hz,p-p 
10 Hz to 10 kHz, rms 
Current, 0.01 Hz to 10 Hz,p-p 
10 Hz to 10 kHz, rms 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 
Maximum Safe Input Voltage 

POWER SUPPLY 
Rated Voltage, 

Quiescent Current 
Voltage Range, 
Derated Performance 

TEMPERATURE RANGE 
Industrial Range 
Military Range 

PACKAGE DRAWING 
(See pages 82 - 84)| 

PRICE (1 - 9) 

(1 - 24) 


(1) Noninverting models also available: 3431J and 3431K 
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100 dB 


+10 V@5mA 


2k2 @ DC 


2 kHz 
7 Hz 
0.4 V/ms 


Adjusts to zero 


+30 | +10 


+500 pV/V 
+100 uV/mo 


+0.01 pA 


doubles/+10°C 


+0.01 pA/V 


3x 10!! 2 | 30pF() 


10 pv(3) 

5 uv) 
0.001 pA@) 
0.002 pa) 


+15 V @ +12, -6mA 


+12 to +18 V 


0°C to +70°C 


@) 3.1"x 1.7"x 0.7" 


10V @10mA 
100 2 


1 MHz 
10 kHz 
0.6V/us 


+500uUV 
£25 

+25 uV/V 
+5 uV/mo 


-0.5pA | -0.25pA| -0.1pA 
doubles/+10°C 
+0.01 pA/V 


+0.2pA | +0.1pA | +0.05pA 


doubles/+ 10°C 


10!2.9 
10/39 


5 uv 
2uV 
0.003 pA 
0.01 pA 


+ (|Supply|-5) V 
80 dB 
+ Supply 
+15V@+4mA 


+5 Vto +20 V 


0°C to +70°C 


@ A_ 10-99 


$32.00 | $12.50) $15.00) $22.00) $26.00 


$25.00} $28.00 


(2) Input tocommon (3) 0.01 Hz to 1 Hz 


+2pA |+1pA 


LOW BIAS CURRENT AMPLIFIERS 


LOW BIAS 


CURRENT FET 


LOWEST COST 
FET 


+10 V@10mA 
100 2 


1 MHz 
10 kHz 
0.6V/us 


+500uV | +500uV) +500u 
+10 +10 +25 


+25 wV/V 
+5 uV/mo 


-10pA|-SpA |-1 pA | -5 pA 


doubles/+10°C 
+0.1 pA/V 


doubles/+10°C 


10l!Q 
1012.9 


4uV 
2 uv 
0.3 pA 
0.6 pA 


+ (|Supply|-5) V 
90 dB 
+ Supply 


+15 V@+4mA 


+§ Vto +20 V 


0°C to +70°C 


-55°C to +125°C 


TO-99 


@ A 


+0.5pAl +1pA 


(4) 1 Hzto 


86 dB 
+10V(+13V typ)@ 5 mA 


1 MHz 
100 kHz, typ 
6 V/us, typ 


+50 mV 
+75 
+200 uV/V 


-50 pA 
doubles/+10°C 


+0.5 pA 
doubles/+10°C 


10!9° 2 || 2pF 
10!! 9 || 2 pF 


13 wV 
3 uv 
0.1 pA 
0.15 pA 


+ (|Supplyl-5s) V 
70 dB, min (90 dB, typ) 
+Supply 


+15V @ +6mA 


+5V to +18V 


0°C to +70°C 
-55°C to +125°C 


@a_ TO-99 


(1 - 24) in 100’s ) 
$6.45 $4.30 


100 Hz 


2.5V/us SLEW RATE FET 


LOW COST FET 
3542 


MIL-STD-883 SCREENING 
See pages 106 - 107 


LOW VOLTAGE DRIFT FET 


86 dB | 


+10V @ 5mA 
3kQ 


+50mV +20mV 
£75uV/°C +25uV/°C 
+200uV/V 
+20uV/day 


doubles/+10°C 
0.05 pA/V 


doubles/+10°C 


10!1 213 pF 
1013.2 13 pF 


13yuV 
3uV 

0.1 pA 

0.15 pA 


+(|Supply |-4)V 
86 dB 
+Supply 


+15V @+6mA 


+4V to +20V 


-25°C to +85°C 
-55°C to +125°C 


G@)A TO-99 


$6.70 / $18.00 


$18.00 / $25.00 


(5) 10 Hz to 1 kHz. 


88 dB 
+10 V @ 10 mA 
75 &2. 


1 MHz 
8 kHz typ 
0.5V/us typ 


+20 mV 

+50 

+50 wV/V 
+100 pV/mo 


-25 pA 
doubles/+10°C 
1 pA/V 


+2 pA 
doubles/+10°C 


roll a 
1011 9 


2uV 

3 uv65) 
0.3 pA 
0.6 pa(s) 


+ (|Supply| -5) V 
80 dB 
+Supply 

+15V @ t4mA 


+5V to +20V 


0°C to +70°C 
-55°C to +125°C 


@aA_ 0-99 


94 dB 
+10 V@ 10 mA 
100 2 


+250uV 
+§ 


-20pA | -15 pA 
doubles / +10°C 
0.1pA/V 


+2 pA 
doubles/+10°C 


wollo 
10!2 9 


4uV 
2uV 
0.3 pA 
0.6 pA 


+ (|Supply|-5) V 
90 dB 
+Supply 


+15V @ +4mA 


+5V to +20V 


0°C to +70°C 
-55°C to +125°C 


WIDEBAND AND 
FAST SETTLING 


AMPLIFIERS 


The op amps in this group have their designs optimized for wideband, fast 
slewing, and fast settling applications. Wideband and fast slewing op 

amps are ideally suited for video and pulse applications where high frequency 
response is necessary to follow the input waveform exactly. The 

fast settling op amps meet the requirements of A/D and D/A converters, 

and multiplexers; all of which require that the amplifier output settle 

rapidly and precisely to a final value in response to a step input. 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


OPEN LOOP GAIN, DC no load 
RATED OUTPUT, min 


FREQUENCY RESPONSE 
Small Signal Bandwidth (unity gain) 
Gain - Bandwidth Product 
Full Power Bandwidth, min 
Slew Rate, min 

Settling Time (0.1%) 
INPUT OFFSET VOLTAGE 
Initial @ 25°C, max 

Drift vs. Temp. 

Drift vs. Supply Voltage 
INPUT BIAS CURRENT 
Initial @ 25°C, max 

Drift vs. Temp., max 
INPUT OFFSET CURRENT 
Initial @ 25°C, max 

Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 

Common- Mode 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 
Maximum Safe Input Voltage 


POWER SUPPLY 
Rated Voltage, Quiescent Current 
Voltage Range, Derated Performance 


TEMPERATURE RANGE 
PACKAGE DRAWING (See page 82) 
PRICE (1 - 24) 
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FAST SLEWING 


INTERNALLY 
COMPENSATED 


+10V @ 10 mA 


6 MHz 
12 MHz (Acy = 10) 
0.3 MHz 
20 V/us 
300 ns 


+8 mV 
+20 wV/°C 
+30 uV/V 


+250 nA 
+0.5 nA/°C 


+50 nA 
+0.1 nA/°C 


50 MQ || 3 pF 
500 MQ || 5 pF 


+ (| Supply | -3)V 
90 dB 
+Supply 


+15 V @+4mA 
+8 V to +20 V 


0°C to +70°C 


@B T0-99 


$11.00 


EXTERNALLY 
COMPENSATED 


+10V @ 10 mA 


20MHz (Acy = 10) 
1.2 MHz 
80 V/us 
200 ns 


+10 mV 
+30 uV/°C 
+30 wV/V 


+250 nA 
+0.5 nA/°C 


+50 nA 
+0.1 nA/°C 


100 MQ || 3 pF 
1000 MQ || SpF 


+ (| Supply | -3) V 
90 dB 
+Supply 


+15 V @+4mA 
+8 V to +20 V 


0°C to +70°C 
@B_ 0-99 


$11.00 


WIDEBAND 


INTERNALLY 
COMPENSATED 


+10V @ 10 mA 


12 MHz 


0.05 MHz 
4 V/us 
1.5 us 


+5 mV 
+20 uV/°C 
+30 wV/V 


+25 nA 
+0.5 nA/°C 


+25 nA 
+0.2 nA/°C 


300 MQ || 3 pF 
1000 MQ || 3pF 


+ (| Supply | -2) V 
100 dB 
+Supply 


+15 V @+3 mA 
+8 V to +22 V 


0°C to +70°C 


@B_ TO-99 


$9.00 


EXTERNALLY 
COMPENSATED 


+10V @ 10 mA 


100MHz (Acy = 100) 
0.32 MHz 
20 V/us 


+5 mV 
+30 uV/°C 
+30 V/V 


+25 nA 
+0.5 nA/°C 


+25 nA 
+0.2 nA/°C 


300 MQ || 3 pF 
1000 MQ || 3 pF 


+ (| Supply | -2) V 
100 dB 
+Supply 


+15 V @+3 mA 
+8 V to +22 V 


0°C to +70°C 
@ B TO-99 
$9.00 


Specifications typical at 25°C and rated supply 
voltage unless otherwise noted. 


OPEN LOOP GAIN 


DC, no load min 
RATED OUTPUT, 
OUTPUT IMPEDANCE 


FREQUENCY RESPONSE 


Small Signal Bandwidth 
(unity gain) 


Full Power Bandwidth,min 


Slew Rate, min 
Settling Time (0.1%) 
(0.01%) 


INPUT OFFSET VOLTAGE 


Initial @ 25°C, max 
Drift vs. Temp., max 
Drift vs. Supply Voltage 
INPUT BIAS CURRENT 
Initial @ 25°C, max 
Drift vs. Temp. 


INPUT IMPEDANCE 
Differential 
Common-Mode 


INPUT NOISE 
10 Hz to 10 kHz, rms 
INPUT SIGNAL RANGE 
Common-Mode 

Voltage Range 
Common-Mode Rejection 
Max Safe Input Voltage 
POWER SUPPLY 
Rated Voltage, 

Quiescent Current 
Voltage Range, 

Derated Performance 
TEMPERATURE RANGE 


Industrial 
Military 


PACKAGE DRAWING 
(See pages 82 - 84) 
PRICE (1 - 9) 
(1 - 24) 


+100 mA OUTPUT 


1000 V/usec 


100 dB min 
+10 V @ 100 mA 
25 2 @ 10 MHz 


50 MHz, min 
10 MHz 
1000 V/us 
400 ns 

550 nsec 


+1 mV 
25uV/°C |+50uV/°C 
+500 yV/V 


-100 pA 
doubles/+10°C 


10!1 9 | 3 pF 


10 pV 


Inverting only 


+Supply 


+15V @ +30 mA 


+12 V to +18 V 


25°C to +85°C 


L.8"'x% £2" x: 0.8" 
$79.00 | $68.00 


0.6 psec max 
SETTLING 


100 dB 
+10 V@+10 mA 
100 2 @ 1 MHz 


100 dB 
+10 V@ 10 mA 
100 2 @ 1 MHz 


50 MHz!) 
3.8MHz typ.,Cp = 0 
250V/us typ.,Ce 0 

400 ns, Cp = 10 

600 ns, Cp = 10 


10 MHz 
1 MHz 
65V/us 

400 ns 
1.0us , max 


20MHz 
1.5MHz 
100V/us 


| 0.6 us, 
max 

+1 mV 

+50uV/°C 

+500 uV/V 


+1 mV 
+50uV/°C 
+500 uV/V 


-100 pA 
doubles/+10°C 


-100 pA 
doubles/+10°C 


10!1 2 || 3 pF 


1011 9 || 3 pF 
1011 Q || 3 pF 


1011 9 || 3 pF 


4 uv 4 uv 


+ (|Supply | -5) V 
70 dB @ +5, -10V 
+Supply 


+ (| Supply | -s) V 
70 dB (+5, -10V) 
+Supply 


+15V @ +11 mA +15 V@ +11 mA 


+5 V to +20 V +5 V to +20 V 


-55°C to 
+125°C 


0°C to 
+70°C 


[G ‘to 
+70°C 


@B_ TO0-99 


(1) Gain-Bandwidth product for Gain = 10 V/V to 1000 V/V. 
(2) Gain-Bandwidth product for Gain = 100 V/V. 


* Specifications are tentative. Contact your nearest Burr-Brown 
sales office for confirmation, pricing and availability. 


50 MHz GAIN- 
BANDWIDTH 


100 MHz BW 


DIFFERENTIAL 


90 dB min 
+10 V @ 20 mA 
25 2 @ 10 MHz 


100 MHz 

10 MHz 

1000 V/us 
400 ns 
2 us 


Adjusts to Zero 


+100uV/°C| +50uV/°C 
+300 wV/V 


-100 pA 
doubles/+10°C 


10!1 Q || 6 pF 
10!1 Q || 12 pF 


5 uv 
+ (|Supply |-5) V 
60 dB (+8, -10 V) 
+Supply 
+15 V @ +25 mA 
+12 V to 


+18 V 


-25°C to +85°C 


@a 


L.A” & 1.1" x 0.4" 


MIL-STD-883 SCREENING 
See page 106 - 107 


150 nsec SETTLING 
DIFFERENTIAL 


+10 V@50mA 
25 2 @ 1 MHz 


800 MHz(2) 
16 MHz Cr= OpF 
1000V/us Cp = OpF 
85 ns 
150 ns max 


+1 mV +0.5 mV 
+25uV/°C|4+5uV/OC 
+500 V/V 


100 pA|-SOpA;100pA 
doubles/+10°C 


10!1 © || 3pF 
10!! © || 3pF 


2 UV 
+ ( |Supply|-5 ) V 


60 dB 
+Supply 


+15 V @ +30 mA 


+12V to t18V 


10°C to 
+70°C 
(0) 
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HIGH VOLTAGE AND 
HIGH CURRENT AMPLIFIERS 


MIL-STD-883 SCREENING 
See pages 106 - 107 


CS / 
Specifications typical at 25°C and rated supply voltage unless otherwise noted. NEW! ———— 


HIGH VOLTAGE CHOPPER STABILIZED 
aseor[asets | asez | asegamd a6nam4 ——a271725 


OPEN LOOP GAIN DC, no load 106 dB 112 dB 118 dB 118dB 140 dB min 


RATED OUTPUT, min 
@ Minimum Supply Voltage +13V @60mA| +27V @30mA| +65V @15mA +45V @75mA +50V @20mA 
@ Maximum Supply Voltage +30V @60mA!| +70V @30mA| +145V @15mA +145V @75mA +110V @ 20mA 


OUTPUT IMPEDANCE 5002 2kQ 2kQ 2kQ 25k2 @DC 


FREQUENCY RESPONSE 
Small Signal Bandwidth (unity gain) 5 MHz 1 MHz 
Full Power Bandwidth 100 kHz 60 kHz 30 kHz 30 kHz, min 
Slew Rate 15 V/us 20V/us 20V/us 20V/us, min 
Settling Time (0.1%) 12us 
INPUT OFFSET VOLTAGE 
Inital @ 25°C, max 10mV 3mV 3mV +50uV 
Drift vs Temp., max 30uV/°C 25uV/°C 25uV/°C +1yVv/°C 
INPUT BIAS CURRENT 
Initial @ 25°C, max -50 pA -20 pA -20 pA +80 pA 
Drift vs Temp. doubles/+10°C +2 pA/°C, max 
INPUT IMPEDANCE 


Differential 1011 Q || 10 pF 500 kQ 
Common-Mode 10119 N/A 


INPUT NOISE 
Voltage, 0.01 Hz to 10 Hz, p-p 5uV 20uV 
10 Hz to 10 kHz, RMS 1uV 1.7uV 1.7uV 1.7uV 5uV 
Current, 0.01 Hz to 10 Hz, p-p 1 pA 0.3 pA 0.3 pA 0.3 pA 200 pA 
10 Hz to 10 kHz, RMS = = = = 50 pA 


INPUT SIGNAL RANGE 
Common-Mode Voltage Range +(| Supply | -5)v +( |Supply |-10)v +( |Supply |-10)v Inverting Only 
Common-Mode Rejection 86 dB 110 dB | 110 dB 110 dB 
Maximum Safe Input Voltage +Supply +Supply 
POWER SUPPLY 
Rated Voltage, Quiescent Current, max +10mA +8mA +6.5mA +8.5mA +120V @ +20mA 
Voltage Range, Derated Performance +18 to +35 +32 to +75 +70 to +150 +50 to +150V +60V to +120V 


TEMPERATURE RANGE 0° to 70°C -25°C to +85°C 


PACKAGE DRAWING (See page 83) @A TO-3 A @B 2.4" x 1.8” x 0.6” 


PRICE 
(1-9) $175.00 
(1 - 24) $65.00 
(100’s) 43.00 


- Specifications are tentative. Contact your nearest Burr-Brown 
sales office for confirmation, pricing and availability. 
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High voltage and high current amplifiers were developed by Burr-Brown to meet the special needs of the 
designer that are not met by the usual op amp design. The high voltage devices operate on wide ranges of supply 
voltage, either balanced or unbalanced, while providing good performance in the other parameters. The 
wideband amplifiers provide up to 100 mA into 50 {2 loads and also give all-around good performance; notably 
in frequency response. The 3570 and 3580 families have self-contained thermal sensing and shutoff which 
automatically prevents damage to the amplifier from overheating. The TO-3 packages are electrically isolated. 


NEW! 
HIGH CURRENT AND VOLTAGE 
3571AM | 3572AM 


94, min dB @ RL=5Q2 


16 kHz, typ 
3V/us, typ 


+2mV 
+40uV/°C 
| 


-100 pA 
doubles/+10°C 


10119 10 pF 
10llQ 


4uV 

3uV 

1 pA 
0.1 pA 


+(|Supply|-10)v 
90 dB 
+Supply 


+35V @ +25mA 


+15V to +40V 
-25°C to +85°C 


@c To-3 


Specifications typical at 25° and rated supply voltage unless otherwise noted. 


BUFFER AMP/POWER BOOSTERS 


OPEN LOOP GAIN DC, no load 
RATED OUTPUT 

OUTPUT IMPEDANCE 
FREQUENCY RESPONSE 


Full Power Bandwidth, min 
INPUT IMPEDANCE 
INPUT SIGNAL RANGE 


Maximum Safe Input Voltage 


POWER SUPPLY 
Rated Voltage, Quiescent Current, max 
Voltage Range, Derated Performance 


TEMPERATURE RANGE 
PACKAGE DRAWING (see pgs. 82, 83) 
PRICE 

(1 - 24) 


200mA = 
2000V/us 
3553AM 


+10V @ 200mA 
12 


32 MHz 
101192 
+Supply 


+15V @ +80mA 
+5V to +20V 


-25°C to +85°C 


©B TO-3 


$25.00 


<= 


100mA 
3329/03 
0 dB approx. 
+10V @ 100mA 
102 @ DC 


1 MHz 
10 kQ 


+Supply 


+15V @+15mA 
+12V to +18V 


-25°C to +85°9C 


©) F DIL Type 


$25.00 


Power boosters are designed to provide increased output 
current when used in a composite amplifier configuration as 
shown below. The 3553 is designed to also be used us a stand 
alone buffer amplifier capable of driving 50 ohm loads with 
4200 mA at 2000 V/us. 


Buffer Amp 
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ISOLATION 
AMPLIFIERS 


Tranformer Coupled 
Optically Coupled 


NE VER 
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BURR -BROWN 


GENERAL INFORMATION 


Isolation amplifiers are useful in providing three major benefits: 1) improving 
system performance by breaking troublesome ground loops; 2) protecting system 
components from damage due to large voltages; 3) protecting personnel against 


the danger of electrical shock. 


Figure | shows a typical application of isolation amplifiers 
and will be used to define some of the terms. The isolation 
mode voltage, Vjgg, is the voltage which exists across the 
isolation barrier, ie., between the input common and the 
output common. The contribution of output referred error 
caused by the isolation mode voltage is Vj,/IMRR, where 
IMRR is the Isolation Mode Rejection Ratio. 


Since these isolation amplifiers have differential inputs, a 
differential input signal (Vg) and a common-mode voltage 
(Vom) can both be applicable. Both of these voltages are 
associated with only the input circuitry (“+”, ‘“-”, and 
“input common’’) just as in any other differential input op- 
erational amplifier. For the differential configuration shown 
in Figure 1, V,,, causes an output referred error of (R>/Ry) 
(Vom/CMRR). In many applications Voy is negligible and 
a system voltage called “the common-mode voltage” is ap- 
plied as Vic, in Figure 1. 


The isolation voltage and isolation-mode rejection are de- 
fined by Figure 1. The leakage resistance and capacitance are 
also shown in that figure. These parasitic impedance are the 
reason the isolation-mode rejection is not infinite. They also 
explain its behavior with frequency. In some types of ap- 


plications the “leakage current” is an important specification. 


It is the current which flows across the isolation barrier with 
some specified isolation voltage applied between the input 


and the output. 
FDBK Isolation 
Barrier 


3450 Isolation 
Amplifier 


Input Common 


Viso Isolation 
Resistance & 
Capacitance 
v oe ase jes 
Suen 4) CMAR IMRR 


FIGURE 1. Typical Isolation Amplifier Application. 


Two isolation voltages are given in the electrical specification; 
“rated continuous” and “‘test voltage.” Since it is impracti- 
cal on a production basis to test a ““continuous” voltage (in- 
finite test time is implied), it is generally accepted practice 
to test at a significantly higher voltage for some reasonable 
length of time. For Burr-Brown’s isolation amplifiers the 
“test voltage” is equal to 1000 volts plus two times the 
“rated continuous” voltage. 


CHOICE OF AMPLIFIERS 


Isolation amplifier performance requirements vary signifi- 
cantly, depending on the type of requirement. In some ap- 
plications, bandwidth and speed of response are more 
important than gain accuracy and linearity. In these instances 
the best choice will be an optically coupled amplifier (see 
page 46). Optically coupled amplifiers from Burr-Brown are 
hybrid integrated circuits offering the additional advantages 
of small size, ruggedness, and superior reliability. 


For applications where gain accuracy and linearity are of 
major importance, our family of transformer coupled am- 
plifiers will usually offer the best choice (see page 48). They 
offer the versatility of an operational amplifier front-end 
and some units also provide isolated DC power for use in 
input signal conditioning. A block diagram of a typical 
transformer coupled isolation amplifier is shown in Figure 2. 


cee) ae al 


| Input Stage 


ze iy cea oe te 
hg DC/DC converter 


Wis 


® Isolated *V out O7 
3452 and 3455 


FIGURE 2. Simplified Block Diagram of Transformer 
Coupled Isolation Amplifiers. 45 


The 3650 and 3652 are the industry’s first optically coupled 
isolation amplifiers. Compared to transformer coupled units 
they have the advantages of smaller size, lower cost, wider 
bandwidth and integrated circuit reliability. 


Isolation Barrier 


FIGURE 3. Improved Linear Isolator. 


The basic principals of operation are shown in Figure 3. The 


heart of the design is the LED, CR1, and the two matched 
photo diodes, CR2 and CR3. The input voltage Vj, is applied 


through a gain setting resistor, Rg, which determines the 
magnitude of input current. This current, 1;,, and the am- 
plifier A, cause the current 13 to flow through the light 
emitting diode CR1. CR1 transmitts equal amounts of light 
to the matched photo diodes, CR2 and CR3. The negative 
feedback configuration of Ay,CR1and CR3 and the large 
open loop gain of Aj cause an equilibrium condition to exist 
such that Ij = ljn- 


But I> also equals Ij, because of the matching of the com- 
ponents and optics. Amplifier Az is connected as a current- 
to-voltage converter such that Voyt~ =I Rx. The overall 


isolator transfer function is then Voyt = Vin (Rx/Rq) where 


Rx isan internal one megohm scaling resistor and Rg is the 
user supplied gain setting resistor. Thus, the final transfer 


6 
function is Voyt = Vin Ro. 
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OPTICALLY COUPLED AMPLIFIERS 


The use of matched feedforward and feedback circuits in the 
isolator yields several benefits. The accuracy of the transfer 
function is dependent on matching (CR2 to CR3 and A, to 
A) rather than on the magnitude of the output of the LED. 
Thus, the gain accuracy does not degrade with use. The line- 
arity of the circuit is also greatly increased. This is a result 
of the negative feedback used and the matching of the optics. 


LOWEST COST; 3650 (Py. 47) 


A simple application of the 3650 is shown in Figure 4. The 
output is a current dependent voltage source, Vs, whose 
value depends on the input current Ij,. The 3650 has a 
voltage-out current-in transfer function of one volt per micro- 
amp. Inputs which are current sources may be connected 
directly to the 3650. When voltage sources are used, the in- 
put current is derived by using gain setting resistors in series 
with the inputs. 


108.Vp 


v ¥ Viso 
out Rei +t Rot Rin 


+ 
Dbc/DC 
4g Converter 
C (Model 
700) 


FIGURE 4. Application of 3650. 


The 3652 is similar to the 3650 except that unity gain buffer 
amplifiers have been added to the input (see Figure 5). This 
gives the 3652 a voltage-in voltage-out transfer function and 
provides very high differential and common-mode input 
impedances (1010 ohms) and low bias currents (50 pA). 
Internal input protection resistors are also included, 


Isolated power for the 3650 and 3652 may be obtained from 
separate input and output power supplies or from a DC-to-DC 
converter such as the model 700 described on page 79. 


FIGURE 5. Simple Model of 3652. 


Specifications typical at 25°C and rated voltage unless otherwise specified. 


MODEL _assona* | sesuc* | sesznc* | sesc* 


Isolation Voltage (Vigo) 
Rated Continuous, min) 
Test Voltage, (min) 

Isolation Mode Rejection (IMR) 


60 Hz, zero source unbalance 
Leakage Current, 240V/60 Hz (max) 
Isolation Impedance 

Capacitance 

Resistance 


Gain Equation 
for current sources 
for Voltage sources 


Input Resistance, Ry » max 
Buffer Output iapedencel Ro 
Gain Equation Error, max(2) 
Gain Nonlinearity, max 
Gain vs Temperature 
Gain vs Time 
Frequency Response 

Slew Rate, min 

+3dB Frequency 

Distortion at 10 kHz 

7 - at rT 


Input Offset Voltage, at 25°C max(2) 


vs Temperature, m 


ax 
Input Bias Current, at 25°C max 
vs Temperature 
a ae fete effects included in output offset 


1500Vp or DC 
4000Vp 


120dB RTO 
100 dB RTO 
0.5uUA 


3pF 
50 x 1092 


Gy; = 106 Volt/Amp 
ees (ee 
Rg1 tRg2tRIn 
252 

Not applicable 

1.5% 0.5% 
40.7% +0.25% 
+0.03%/°C +0.01%/°C 

+0.1%/1000 hrs 


Gy = 


40nA 
0.3nA/°C 


1500Vp or DC 
4000Vp 


120 dB RTO 
100 dB RTO 


aes Js v/V 
RgitRG2tRintRo 
252 
902 +302 
0.5%(1) 
£0.7%(1) +0.25% (1) 
+0.03%/°C(1) +0.02%/°C(1) 
+0.1%/1000 hrs 


1.5%(1) 


Cc 

50pA 
doubles every +10°C 

10pA 
doubles every +10°C 


Input Impedance 
Common-mode 1092 10119 


Input Noise 
Voltage, 0.1 to 100 Hz 
0 Hz to 10 kHz 
Input Voltage Range 
Common-Mode, linear operation 
,without damage, @+, - 
,@+1,-I 
,@ +IR, -IR 
Differential, without damage, @+, - 


Common-Mode Rejection 
Power Supply (Input Stage Only) 
Voltage (@ “*+V” and ‘‘-V’’) 
Current 
Quiescent 
with +10V output, max(5) 
: WSLS, c scat 
utput Voltage, min 
Output Offset Voltage, at 25°C max 
vs Temperature, max 
Output Noise Voltage 
0.1 to 100 Hz 
0 O KH 
Power Supply (Output Stage Only) 
Voltage CHV on” and PMV on) 
Current 
Quiescent 
with +5mA output, max 


TEMPERATURE RANGE 


Specification 
Operating 


Gain error terms specified for inputs applied through buffer amplifiers (i-e., +! or +IR pins) 


10uV p-p 
4uVRMS 


+(|v| -5)V 
+V,-V 
N.A. 
N.A. 
+V 
N.A. 
N.A. 


90dB @ 60 Hz, 5kQ imbalance 


+10V to +18V 


+1.2mA 
+10mA or -10mA 


eile 
Sy Sina tS Se 


+10V @+5mA 


+10V to +18V 


+6mA max, +3mA typ 
+11mA 


0°C to 70°C 
-25°C to +85°C 


Input stage specifications at +I and -I inputs for 3652 unless otherwise noted. 


1 

3 Trimmable to zero. 

3 

4) Continuous rating is 1/3 pulse rating. 
(5) 


Load current is drawn from only one supply lead at a time, other supply current 


at quiescent level. 


10uVp-p 
5uVRMS 


+(|V| -5)V 
+V,-V 
+300V for 10mS(4) 
+3000V for 10mS(4) 


+V 
+600V for 10mS(4) 
+6000V for 10mS(4) 


80dB @ 60 Hz, 5kQ imbalance 


+10V to +18V 


+3mA 


2 
bent 


+10V @+5mA 


65uVRMS 
£10V to +18V 


+6mA max, +3mA typ 


0°C to 70°C 
-25°C to +85°C 


* Specifications are tentative. 
Contact your nearest Burr-Brown 
sales office for confirmation, pricing 
and availability. 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


MODEL 3452 
INPUT STAGE SPECIFICATIONS!) 


Open Loop Gain, min 94 dB 88 dB 94 dB 

Input Offset Voltage @ 25°C(4), max | +0.55mV +20mV +0.30mV 
vs. Temp., max +1.0uV/°C | +50uV/°C £5.0uV/°C 
vs. Supply +S5OuV/V +50uV/V +25uV/V 
vs. Time +10uV/mo +100 nV/mo 


nput Bias Current @ 25°C, max. +50nA -25 pA -20 pA 
vs. Temp., max +0.5nA/°C doubles/10°C typ 
vs. Supply +0.2nA/V +1 pA/V 
nput Offset Current @ 25°C +30nA ,max +2 pA 

vs. Temp., max +0.3nA/°C | doubles/10°C typ 
vs. Supply +0.1nA/V +0.5 pA/V 


nput Impedance 
Differential 1072 1ollo 
Common-Mode(2) 5x 10°92 10!1Q 


Input Noise 


Voltage, 0.01 Hz - 10 Hz 0.8uV,p-p 2uV,p-p 
10 Hz - 1 kHz 1.2uV,rms 3uV,rms 

Current 0.01 Hz - 10 Hz 30pA,p-p 0.3pA,p-p 
10 Hz - 1 kHz 50pA,rms 0.6pA,rms 


nput Voltage Range 
Common-Mode(2) (operating), min 
Differential (w/o damage), min 

Common-Mode(2 Rejection 
Isolated Power Available 
Voltage 


Current, max 
Ripple @ 100 kHz 


ISOLATION STAGE SPECIFICATIONS 
Gain (without trimming)(4), 1 V/V 
vs. Temp. 


+ ( 0, + ppm OG 
Nonlinearity , max +0.01% 40.05% +0.05% 
Frequency Response, -3 dB 1.5 kHz 2 kHz 
Settling Time 
to 0.01% 
to 0.1% m 
3 


Isolation Impedance 1012 2 || 16 pF 
Isolation Mode(3) Rejection 
DC 


160 dB, min 
120 dB, min 


60 Hz 
Isolation(2) Voltage(®) 
Operating, continuous, min 
Tested tor 1 sec, min(5) 
Output Voltage, min 
Output Current, min 
Output Impedance, DC 
Output Noise 
0.01 Hz to 10 Hz 
10 Hz to 1 kHz 
Output Offset Voltage @ 25°C (4) 
vs. Temp. , max 
vs. Supply 
vs. Time 
Input Power Requirements 
Voltage 
Current, quiescent, max 
, full load , max 


TEMPERATURE RANGE 


Specification 


+500V, peak 
+2000 V 


+2000V,peak 
+5000V (6 


+14 to +16 VDC 
+30/-SmA 
+35/-10mA 


+55/-10mA 


-25°C to +85°C 
Operating -25°C to +85°C 
Storage -25°C to +125°C 


TRANSFORMER COUPLED AMPLIFIERS 


This family of isolation amplifiers has a true uncom- 
mitted differential input operational amplifier and 
offers input/output isolation. The various models 
are rated at +500 to +2000V of continuous isolation 
voltage (factory tested at +2000 to +5000 volts). 
They all have self-contained DC-to-DC converters 
and two modules provide isolated +15 VDC at the 
input for powering circuitry such as bridges and 
other active devices. Low voltage drift bipolar or 
low bias current FET input stages are available. 


These transformer coupled models use a pulse width 
modulation technique to provide excellent accuracy 
(+0.01% linearity). The use of PW modulation also 
minimizes the problems of electro-magnetic inter- 
ference that some amplitude modulated designs 
have exhibited. 


LOW DRIFT; 3450 


The 3450 has a low drift bipolar input stage which 
is optimized for use with low-level signals from low 
impedance signal sources such as strain gages and 
thermocouples. Input voltage drift is less than 
+1 pV/°C and gain linearity is +0.01%. Isolation 
mode rejection is 160 dB at 500VDC. 


LOW BIAS CURRENT; 3451 


The 3451 has a low bias current (-25 pA, max) FET 
input stage which is suitable for use with low-level 
current sources or high impedance voltage sources. 
Input impedance is 10!1Q and isolation is 160 dB 
at 5O0VDC. 


2000 VOLTS ISOLATION; 3452 


The 3452 provides input/output isolation for con- 
tinuous service of +2000VDC minimum (tested at 
+5000 volts). Isolation mode rejection is 160 dB at 
+2000VDC. And the 3452 has isolated +15VDC 
available at the input. 


MINIMUM LEAKAGE CURRENT; 3455 


The 3455 is identical to the 3452 except that it has 
additional specifications for isolation test voltage 
and leakage. Each unit is tested at an isolation 
voltage 2500V/60 Hz for 1 minute and is guaranteed 
for leakage current of less than 2 uA with 240V/60 
Hz of isolation voltage. 


1) For 3450 and 3451 current drawn from FDBK pin must be < 5mA. For 3452 the sum of the current drawn from FDBK pin and either 


“_V/Bal”’ or “+V” pins (i.e., + or - isolated current) must be < 11mA. 


2) Common-mode parameters are measured at the +IN and -IN pins with respect to the I1/P COM pin. 
3) Isolation mode parameters are measured at the I/P COM pin with respect to the PWR COM pin and O/P COM pin. 


4) Errors may be trimmed to zero. 
5) All units 100% tested for 14A max leakage current at test voltage. 


6) The 3455 is identical to the 3452 except for two additional specifications. Each 3455 is tested with an isolation voltage of 2500V/60 Hz 
for one minute. Also, each unit is specified at 2uA max leakage current with 240/60 Hz isolation voltage. 
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MPLIFIER 


WHAT ARE THEY? 


An Instrumentation Amplifier is a closed loop differential input 
gain block. It is a committed circuit whose primary function 
is to accurately amplify the voltage applied to its inputs. 


Ideally, the instrumentation amplifier responds only to the 
difference between the two input signals (e7- e;) and exhibits 
extremely high impedance between the two input terminals 
(differential input impedance) and from each input to ground 
(common-mode input impedance). The transfer function of the 
gain block is eo = G (e€7- 1) where G is the amplifier gain 
which is normally set by the user with a single external resistor. 


NOT AN OP AMP 


An instrumentation amplifier differs fundamentally from 
an op amp. An op amp is an open loop uncommitted device 
whose closed loop performance depends on the external net- 
works used to close the loop. While an op amp can be used to 
get the same basic transfer function as an instrumentation 
amplifier, it is generally difficult (often impossible) to achieve 
the same level of performance. The use of an op amp usually leads 
to design tradeoffs when it is necessary to amplify low level 
signals in the presence of common-mode voltages while main- 
taining high input impedances. 


R2 ecm Ro 


= (e, -e,) —+——_ — 

e = leg °F, CMRR, Ry 

R2 , &cm R2 

=6 — 

Ry, CMRRy Ry 
Zq = 2R, 


fom nant Ro for ep 

= Ry, for e 
CMRRrR x CMRRoA 
CMRRR + CMRRoA 


CMRRz = 


FIGURE 1. Single Op Amp, Differential Input Configuration. 


When a single op amp is used (see Figure 1), there are 
opposing constraints if there is a need for both high gain 
(R2 + Ry > > 0, ie. Ry small) and high input impedances 
(Ry, large). Also, the common-mode rejection ratio of the 
total circuit, CMRR7, is a function of the op amp’s rejection, 
CMRRga, and the effective rejection caused by resistor mis- 
matches, CMRRpr. [For example, +0.1% resistors in a gain of 
10 circuit can have aCMR of only 69 dB (CMR (dB) = 20 logyg 
CMRR (V/V) ) ]. 


Figure 2 shows the simple model of an instrumentation ampli- 
fier which eliminates most of the problems of using op amps. 
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INSTRUMENTATION AMPLIFIERS 


85 =e, t ep 


e, = G (ep -e,)=Ge, 


«, = (ep + e1)/2_G ecm 
CMRR CMRR 


Rg is gain setting resistor. 


FIGURE 2. Model Of An Instrumentation Amplifier. 


WHAT ARE THE ALTERNATIVES? 


There are three basic alternatives available when you have a 
need to accurately amplify signals in the presence of common. 
mode voltages and noise and maintain high input impedances. 


1. Build a single op amp circuit in a differential input 
configuration. 
2. Build a circuit of multiple op amps interconnected to 
form an instrumentation amplifier. 
3. Buy a committed instrumentation amplifier. 
Some of the shortcomings of the first alternative were just 
discussed. One additional problem is that gain changes are 
difficult. Two resistors need to be changed and match and 
tracking must be maintained. 


The second and third alternatives are usually the most realis- 
tic. There are a number of multiple op amp circuits, each 
with its own set of advantages and disadvantages( 1) which 
might be suitable in a particular application. There are also 
available low drift op amps and matched pairs of amplifiers 
(see 3500E and 3500MP page 36) for use in such circuits. 


The build or buy alternatives are swinging heavily towards 
buy. The appearance of relatively low cost monolithic instru- 
mentation amplifiers (see the 3660, page 51)isa step towards 
making the building of one’s own instrumentation amplifiers 
as obsolete as building one’s own op amps. 


PUT IT ALL TOGETHER 


The instrumentation amplifiers in this section do put it all 
together to solve your instrumentation amplifier problems. 
High Common-Mode Rejection — to preserve system 
accuracy in the presence of common-mode voltage. 
High Input Impedance — to prevent errors due to 
source loading and source impedance unbalance. 
Small, Hermetically Sealed Packages — to take up less 
board space and to improve reliability. 
Low Cost — to make it easy on the budget. 


(1) J. Graeme “Applications of Operational Amplifiers - Third 
Generation Techniques’’, McGraw-Hill, 1973. 


TYPICAL APPLICATION 


A typical application of instrumentation amplifiers is ampli- 
fication of a remote low level signal source (see Figure 3). 
This section will develop equations to quantify the effect 
of some of the error sources in such applications. 


FIGURE 3. Typical Application of Instrumentation Amplifier. 


COMMON-MODE REJECTION 


The common-mode voltage which appears at the amplifier’s 
input terminals is defined as E,,, = (e2 + e1)/2. This may 
consist of some common-mode voltage in the source itself, 
€cm, (such as bridge excitation) plus any noise voltage, en, 
between the source common and the amplifier common. 


This will cause an error voltage of E._, x G_ to appear at 


the output. Referred to the input (RTI), the error voltage 
is Egg, + CMRR. If Egy, = SV and the CMR = 100 dB the 
error voltage (RTI) is 5 + 10° = 0.05 mV. If the full scale 
value of eg is 10 mV, this is a 0.5% error (as percent of 
full scale). 


INPUT IMPEDANCE 


The instrumentation amplifier provides a load on the source 
of Z; = Zq || (Zeqy/2) (see Figure 2, page 50). If the source 
impedance is Rg = Rg 1 + Rgp the gain error caused by this 
loading is: 


Zi = Rs ~Rs 
Z:*+R, Gtk, Z 
If Rg is 10 kQ and Z; is. 10 MQ 


3 
Gain Error = a an = 103 =0.1% 


Gain Error = 1 - if Zj > Rg 


SOURCE IMPEDANCE UNBALANCE 


If the source impedances are unbalanced then the source 
voltages (€¢,, + €,) are divided unequally upon the common- 
mode impedances and a differential signal is developed at the 
amplifiers input. This error signal cannot be separated from 
the desired signal. In the circuit in Figure 3, if Rgy = 0, Rgj = 
1kQ, €¢m + €p = 10V, and Z.,, = 100MQ, then the effect of 
unbalance is to generate a voltage. 


108 103 


ele cn OY, 
€ -€1= 10V -10V 7g = 10V = os = O-lmv 


if eg full scale is 10 mV then this error is: 


Reore 0.1mV 


= ffi 
10 mV 1% of full scale 


OFFSET VOLTAGE AND DRIFT 


Most instrumentation amplifiers are two stage devices — 
they have a variable gain input stage and a fixed gain out- 
put stage. Because of this, the amplifiers offset voltage and 
offset voltage drift vs. temperature are both composed of 
two components, one of which is a function of gain. If 
V; and Vg are the offset voltages of the input and output 
stages respectively then the amplifiers total offset voltage 
referred to the input (RTI) is Ej, (RTI) = Vj + Vo / G 
where G is the amplifier’s gain. [Note that Eg, (RTO)= 
Eos (RTI) x G]. 

The initial offset voltage is usually adjustable to zero and 
therefore, the voltage drift is the more significant term since 
it cannot be nulled. If AV; / AT = 2 wV/°C and AV, / AT= 
500 pV/°C and the amplifier in a gain of 1000V/V is nulled 
at 25°C, then at 65°C the offset voltage will be: 


Eos (RTD)650 = 40°C [2uV/°C + (SOOUV/°C / 1000V/V) ] 
= 40°C (2.5uV/°C) = 100uV = 0.1 mV 


If the full scale input is 10 mV then the error due to voltage 
drift is: 

0.1mV 

10mV 


INPUT BIAS AND OFFSET CURRENTS 


The input bias currents are the currents that flow out of 
(or into) either of the two inputs of the amplifier. They 
are the base currents for bipolar input stages and the 
JFET leakage currents for FET input stage. Offset cur- 
rents are the difference of the two bias currents. 


Error = = 1% of full scale 


The bias currents flowing into the source resistances will 
generate offset voltages of Eggo = Igo x Rs? and Ey.y = 
Ip, x Rs1. If Rg] = Rs2 = Rs/2 the offset voltage at the 
input is Eggo -Eggy = Ios x Rs/2. This input referred off- 
set error may be compared directly with the input voltage 
to compute per cent error. (Note that the source must be 
returned to power supply common or Rg will be infinite 
and the amplifier will saturate.) 
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3625¢ 


3660 -LOW COST IC 


The 3660IC instrumentation amplifier offers one of the lowest 
cost solutions for data acquisition systems. It’s easy to use, too. 
The gain may be varied from 1 to 1000 with a single resistor. 
Temperature errors are greatly reduced since voltage and bias 
current drifts are less than 2.5 uV/°C (G= 1000) and 1.5 nA/°C, 
respectively. The high input impedance, the gain nonlinearity 
of better than 0.03% and the CMR of up to 110 dB go a long 
way to preserve signal integrity. Prices are especially attractive 
in 100’s (3660J - $8.20). In applications where many channels 
of data must be multiplexed, but where a preamplifier per chan- 
nel is desired, the 3660 is the obvious choice. 


3662-LOW OFFSET 


The 3662 has all the desirable features of the 3660 and more. 
It contains laser trimmed thin-film and thick-film networks so 
that only a single outside gain settling resistor is required. The 
offset voltages are laser trimmed down for a level where further 
adjustment will normally not be required. It is packaged in a 
plastic DIP for ease of use. 


3620-VERSATILE 


The 3620K represents the “top of the line” in our instrumenta- 
tion amplifiers and is the best choice for signal source impedances 
up to 10 k{2. Key performance specifications are input voltage 
drift of 0.25 uV/°C max (G = 1000), equivalent input noise of 
1 uV p-p, and linearity of 0.01%. Common-mode rejection is 
typically 100 dB at G = 100. Special features include an active 
guard-driver output, output sensing, output offsetting, provision 
for bandwidth reduction, and a secondstage amplifier which 
makes possible gains of up to 10,000. Wirewound resistors are 
used throughout for gain stability. 


The 3620 is packaged in a low-profile (2” x 2” x 0.4”) module 
suitable for PC board mounting. The rack mounting options, 
3620J/16, 3620K/16 and 3620L/16, offer excellent perform- 
ance in a shielded, plug-in package. 


3625-0.5piV/9C 


Burr-Brown’s 3625 family is optimum for applications where 
cost is a paramount factor, but where input signal quality can- 
not be sacrificed. 


This amplifier offers voltage drift and input noise approaching 
that of the 3620 series. However, by eliminating some of the 
applications flexibility of the 3620, the 3625 achieves surpris- 
ingly low cost, while maintaining high performance standards. 


MODEL 
GAIN 


Gain Equation 


Range of Gain 
Gain Nonlinearity, G=100, ma» 
Gain Temp. Coeff., G=100 
OUTPUT 
Rated Output, Voltage 
Current 
Output Impedance, DC, G=10( 
INPUT 
Input Impedance, Differential 
Common-Mor 
Input Voltage Range 
CMR, DC to 60 Hz 
at G = 10, min, 1 kQ Unbal. 
at G = 1000, 1kQ2 Unbal. 


OFFSETS AND NOISE 


Offset Voltage (RTI) 
@2 5°C, max (2) 
vs. Temperature,max(uV/°C) 


@ G= 1, max 


@ G = 1000, max 
vs. Supply G = 1000 
vs. Time G = 1000 
Bias Current(each input) 
@25°C max 
vs. Temperature, max 
Noise (RTI) G= 100 
Voltage, p-p,0.01Hz to 10Hz 
rms, 10Hz to 10kHz 
Current, p-p,0.01Hz to 10Hz 
rms, 10Hz to 10kHz 


DYNAMIC RESPONSE at G = 1¢ 
Small Signal Frequency Respo 
For +1% flatness, min 
For +3 dB flatness, min 
Settling Time to within +10m‘ 
of Output Final Value 
Slew Rate 
Full Power, G = 10 
POWER SUPPLY 
Rated Voltage 
Voltage Range 
Quiescent Supply Current, ma 


TEMPERATURE RANGE 


Specification 


Operating 
PACKAGE DRAWING 
(See pages 82 - 87) 


PRICE (1 - 24) 
(100’s) 


MIL-STD-883 SCREENING 
See pages 106 - 107 
i. a ) NEW! 
LOW COST IC 


1 to 1000 1 to 10,000 10 to 1000 1 to 1000 
+0.1% | 40.05% +0.01% +0.02%, typ +0.1% | 40.03% | +0.03% 
+0.006%/°C +0.001%/°C +0.001%/°C +0.004%/°C 


10 
2x10 2x 1010 


G aQllopF 300 MQ || 3 pF 5 x 1092 || 3pF 2\|9 pF 
2x 101% Ol 3 pF 1000 M Q || 3 pF 5 x 109 Q||3 pF 2x 1010 213 pF 
+10V +10V +10V +10V 


76 dB 84 dB 74dB 
96 dB, min 104 dB, min 100dB (Balanced Source) 


74dB 
80dB (Balanced Source) 


90dB 
110dB,min 


90dB 
110dB,min 


100 30 0.5 122 600 300. 300 
—— — — + — +(6+—— — — 
+(0.4 + S ymV | +(0.2 + a ) mV £(0:2' + G )mV +(0.25 + G ) mV (6 G ) mV} +(1 + G ymVj +(1+ ra )mV 
1000 400 10 10 10 10 10 10 1000 500 500 
pasted beds. a Eabs —)f+ eed + —) | +(0.5+—)]} + + +(2+—— £(2+—— 
+(5 + G) +(2+ @ +(2+ a) +(0.5+ rey *(0.25+— yj£(3+ @) +(1+ = (0 Ste) +(10 G )y} #(2 G ) (2 G ) 
+1005uV/°C £402uV/°C = | £12uV/°C| £10.5uV PC] +10.5uV/PC| +4uV/OC| +2uV/°C)+1.5uVPC) 1010uV/°C | +502uV/PC | 502uVv/°C 
(G=10) | (G=10) | (G=10) 
£6uV/°C +2.4uV/°C +2uV/°C | £0.51NV/°C|+0.26uV/°C| +3uV/°C| #1nV/°C|+0.5uV/°C}  11nV/PC | +2.5uV/PC 2.5uV/°C 
+13uV/V +20uV/V +2 uV/V +13uV/V 
+3.5uV/mo +3uV/mo +10uV/mo +3.5uV/mo 


+300nA 
-2.0nA/°C 


+25nA 
+0.5nA/°C 


200nA 


+60 nA 
-1.5 nA/°C | -1.5nA/°C 


£0.75 nA/°C 


| -2 nA/°C 


12uV 
2.3uV 

150pA 
SOpA 


1pnV 

0.6uV (10Hz to 1kHz) 
200pA 

35pA 


5 uv 
2uVv 
200pA 
30pA 


12uV 
2.3uV 

150 pA 
50 pA 


10kHz typ 
74kHz typ 


1.5kHz 500Hz 10kHz, typ 
10 kHz 5 kHz 72 kHz, typ 


20usec 
1.8V/usec 
28kHz 


200 usec 400 usec 20 msec 
0.3V/usec 0.8 V/usec 1.8V/ysec 
§ kHz 10kHz 28kHz 


+15VDC 
+7VDC to +20VDC 
+6mA 


+15VDC 
+12 vpc to +18 VDC 
+14mA 


+15VDC 
+12 VDC to +18 VDC 
+8 mA 


+15VDC 
+7 VDC to +20 VDC 


+6mA 


0°C to +70°C 0°C to +70°C 


-25°C to +85°C 0°C to +70°C ~55°C to 


+125°C 


-55°C to +125°C -40°C to +85°C -40°C to +85°C -55°C to +125°C 


@Q)H DIP QA 2x 2"x 0.4" @ 1.5"x 1.5"x 0.4" @) — TO-100 
$15.00 $23.00 $90.00(3] $125.00(3)] $155.00(3} $32.00] $49.00] $66.00 | $12.30 $20.00 $32.00 
9.75 14.95 — — ~ 24.00] 38.00} 47.00 8.20 13.30 21.30 


Specifications at 25°C and rated supply voltage unless otherwise noted. Prices and specifications are subject to change without notice. 
(1) RTI = referred to input, may be referred to output by multiplying by gain, G. (2) May be trimmed to zero. (3) 1 - 9 quantity 53 


3670-LOW COST FET IC 


This FET IC instrumentation series provides maximum bias current of 
10 pA and a gain nonlinearity of 0.05%. Exceptional performance, espe- 
cially when you consider the very low cost. Input impedance is 1013 Q 
and CMR ranges from 60 dB to 100 dB depending on gain and model. 


The excellent performance, small size, low cost, and integrated circuit 
reliability of the 3670 series make it a natural choice for applications such 
as thermocouples, strain gages, bridges and other low-level, high-impe- 
dance transducers. 


3621- 10"2 Z;, 


The Model 3621 instrumentation amplifier gives the best performance 
where signals from high impedance sources must be amplified in the pre- 
sence of common-mode voltages. It is ideal for use in industrial, bio- 
medical, and geophysical applications with differential transducers such 
as strain gages and biological probes. And, it also performs well as a re- 
corder preamplifier and in gain switching circuits. 


This amplifier has an input stage which uses junction FET’s and a 
“bootstrapped” design to give extremely high input impedance and very 
low input current. Input current at either input is less than 10 pA and 
the differential input current is typically less than 1 pA. Thus, the 3621 
operates quite satisfactorily with source impedances up to 100 MQ. 
Through the use of a monolithic FET input pair and heavy negative feed- 
back, the 3621 has a CMR of 100 dB and a gain nonlinearity of just 
+0.02%. 

Two package options are available. The standard package is a 1.13” x 
1.13” x 0.5” epoxy module suitable for soldering directly on a PC board 
or for mounting in a type 1200MC connector. For rack-mounting appli- 
cations, a shielded, plug-in enclosure is available. The rack-mounting unit 
and powered rack adapter are described on page 59. 


3622-WIDEBAND FET 


The Model 3622 is designed specifically for use with wideband and pulse 
signals and in data acquisition systems with very high throughput rates. 
Unique properties include wide bandwidth (2 MHz min, at gain of 100) 
and extremely fast slewing rate (150 V/usec) plus fast settling character- 
istics. The FET input stage eliminates the large input currents normally 
associated with very fast amplifiers. High frequency CMR of the 3622 
is also very good, providing effective rejection of broadband common- 
mode noise. 
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HIGH INPUT IMPEDANCE, LOW BIAS CURRENT 
INSTRUMENTATION AMPLIFIERS 


3670] 
Pre1=3 ») 


4 
\ : 
1 Tein 


Bt 
output 26 


MENTATION 
AMPLIFIER 


um. 200 


pwr.co! 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


Low Cost FET IC 


moe High Impedance, FET Input Wideband FET 

S|) a |}; 3670 

Baw Ge a ee ee er ee es es ee ee) ee 
GAIN 


Gain Equation G=1 


1.01 to 2000 
+0.02% 
+0.002%/°C 


+ 200.k2 
R 


Range of Gain 
Gain Nonlinearity, G=100,max 
Gain Temp. Coeff., G=100 


OUTPUT 
Rated Output, Voltage 


Current 
Output Impedance, DC, G=100 


INPUT 
Input Impedance, Differential 
Common-Mode 
Input Voltage Range 
CMR, DC to 60 Hz 
at G=10, min, 1 kQ Unbal. 
at G=1000, 1kQ Unbal. 
F 
ee ner 20112 my 
@ 25°C, max (3) 
vs. Temperature,max(uV/°C) 


1c!lo | SpF 
10!3.Q || 3pF 
+8V 


70 dB 
100 dB(Balanced Source) 


150 
aise) 
550uV/°CH 165uV/°C 
50uV/°C 15uV/°C 

20uV/V 
50uV/mo 
10pA 
doubles/+10°C 


(50+) 
G 


@ G= 1, max 
@ G= 1000, max 
vs. Supply G = 1000 
vs. Time G = 1000 
Bias Current(each input)@25°C,max 
vs. Temperature, max 
Noise(RTI)@) G = 100 
Voltage, p-p,0.01Hz to 10Hz 
rms, 10Hz to 10kHz 
Current, p-p,0.01Hz to 10Hz 
rms, 10Hz to 10kHz 
DYNAMIC RESPONSE at G = 100 
Small Signal Frequency Response 
For +1% flatness, min 
For +3 dB flatness, min 
Settling Time to within +10mV 
of Output Final Value 
Slew Rate 
Full Power, G = 10 
POWER SUPPLY 
Rated Voltage 
Voltage Range 
Quiescent Supply Current, max 


TEMPERATURE RANGE 


Specification 


+55uV/°C 
+5uV/°C 


2uV 
2uV 
0.5pA 
1pA 


2 kHz 
10 kHz 


100 usec 
0.3V/usec 
5 kHz 


+15VDC 
+12 VDC to +18 VDC 
+5mA 


0°C to +70°C 


Operating -40°C to +85°C 


PACKAGE DRAWING Gee pgs.85 - 87 (14) A 1.13"x 1.13"x 0.5” 
PRICE (small qty) $39.00 | $49.00 $65.00 


(1) At frequencies below 10 Hz linearity is a function of load current 
and gain. Linearity given is for 1g = 1 mA. See Product Data Sheet 
for details. 


Prices and specifications are subject to change without notice. 


100 kQ 
scales © 
1 to 1000 
+0.05% (1) 
+0.0035%/°C |+0.0035%/°C 


1.01 to 1000 
+0.1% 
+0.002%/°C 


+0.05%(1) 
+0.007%/°C 


+10V 
+20mA 
0.22 to 50kHz 


1011 9 || 3 pF 
10!1 9 | 3pF 
+8V 


10!1Q 9 pF 
1013.0 || 7 pF 
+8V 


84dB 
100dB 


(10+ 22 ymv| +(5+22%)mv 


1000 500 
ra] d}+Q ia i) 
+3010uV/°C |+1050uV/°C | +525uV/°C 
413uV/°C |+51pV/°C | +25.5uV/°C 
200 nV/V +25 uV/V 
50 uV/mo +11.5uV/mo 
20pA -10pA 
doubles/+10°C doubles/+10°C 


60 dB (up to 10kHz) 
90 dB (up to 10kHz) 


2(5+228)m 


500 


+(50+ #(25+-—) 


+525uV/°C 
+25.5uV/°C 


5yuV 
2uV 
O.S5pA 
1pA 


15 uv 

3.3 uV 
0.25 pA 
0.15pA 


100 kHz 
2 MHz 


5 kHz, typ 
36 kHz, typ 


lusec 
150V/ usec 
3 MHz 


31 usec 
1.8 V/ usec 
28kHz 


+15VDC 
+12 VDC to +18VDC 
+30mA 


+15VDC 
+7 VDC to +20 VDC 
+6mA 
0°C to +70°C 0°C to +70°C -55°C to 
+125°C 
-55°C to +125°C 


TO-100 


$114.00 $22.00 $28.00 $40.00 


-25°C to +85°C 


(2)C 2”x 2"x 0.4" (16) 


$91.00 


(2) RTI = referred to input. May be referred to output 


by multiplying by gain G. 


(3) May be trimmed to zero. 
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© SIMPLE TO INTERFACE 
* LOW COST PER CHANNEL 
* IMPROVED DYNAMIC RANGE 


These programmable gain amplifiers are precision components designed for 


use in fully automated data acquisition systems. They may be operated 
under direct control of a digital computer or they may be controlled by 
auto-ranging techniques. In either case, the wide range of programmable 
gains extends the dynamic range of the system without increasing the 
resolution and accuracy required of A/D converters in the system. The 


PROGRAMMABLE GAIN AMPLIFIERS 


@nney 


result is lower total cost. 


uP 
OUTPUT SEN. 27@ 
OUTPUT 26@ 
NP 25 


NP 246 


Models 3600, 3601, and 3602 are the first programmable gain amplifiers wubbdbeisaee axas WRee 
to be packaged in modular form suitable for PC board mounting. The ee ee eel 

. . . - . . +5V I°c@ 
small size of the modules, and their low profile, permit their integration Sit orrser x1000 18@ 


into densely packaged systems. 


Digital control signals required for gain selection are compatible with 


TTL logic levels. 


@1S OFFSET x10 16@ 
CI4NP N.P 15 


DIFFERENTIAL INPUT- 3600 and 360] 


These differential input amplifiers are the best choice for 
conditioning of low-level signals. Common-mode noise 
is effectively rejected by the differential input and an 
active guard-driving feature. A low-noise monolithic 


input stage with excellent DC stability provides the ability 


to amplify millivolt level signals without introducing 
significant drift and noise errors. Precision resistor 
networks and heavy negative feedback yield gain accuracy 
of 0.1% and gain linearity of 0.01% without external 
adjustment. 


SINGLE-ENDED INPUT - 3602 


e HIGH INPUT IMPEDANCE — 1011 a 
e LOW DRIFT FET INPUT — 5uV/°¢ 
e FAST SETTLING — 0.01% in 50usec 


DIFFERENTIAL INPUT — 100 dB CMR 
BINARY OR BCD PROGRAMMING 
LOW DRIFT —1.V/9¢C 

LOW NOISE —1xV, p-p 


Models 3600 and 3601 have two stages — a differential first 
stage followed by a single-ended second stage. Gain switch- 
ing takes place in both stages. However, because both 
stages have low drift, the output voltage drift is very low 
for all gains. The input stage is switched in gain multiples 
of 1-16-256 for Model 3600, and 1-10-100 for Model 3601. 
The second stage is switched in gain multiples of 0 through 
15 steps of 1 (4-bit straight binary). Thus there are 46 
possible gains for each model, ranging from 0 to 3840 for 
Model 3600 and from 0 to 1500 for Model 3601. A 
functional diagram is shown on page 86. 


Model 3602 is a high input impedance, buffer amplifier whose 
gain is programmable by digital signals in gain steps of 1, 10, 
100, and 1000. It utilizes precision resistor networks; solid- 
state switches; and low-drift, high-gain FET operational 
amplifiers to achieve excellent gain accuracy, linearity, and 
low drift characteristics. The FET input stage has extremely 
high input impedance (10!! Q || 3 pF) and very low input 
leakage current (10 pA). Input offset may be externally 
trimmed to zero as desired. A functional diagram is shown 
on page 85. 


Specifications ty pical at 25°C and rated supply voltage unless otherwise noted. 


Accuracy (all settings), max 
Gain Nonlinearity 
Stability 
Temp. Coefficient 
Logic Levels for Gain Switching 
“0” Level 
**1”" Level 


OUTPUT 
Rated Output, Voltage 
Current 
Impedance 


INPUT IMPEDANCE 
Differential 
Common-Mode 


INPUT OFFSET VOLTAGE 
(Adjustable to zero) 
vs. Temperature, ist Stage, max 
2nd Stage 
vs. Time, ist Stage 
2nd Stage 
vs. Supply Voltage, Ist Stage 
2nd Stage 


INPUT CURRENT 
Bias Current @ 25°C (either input) 
vs. Temperature 


INPUT NOISE 
0.01 Hz to 10 Hz, ist Stage 
2nd Stage 
10 Hz to 10 kHz, ist Stage 
2nd Stage 


COMMON-MODE 
CMR: DC to 100Hz, at min gain 
Input Voltage Range 
Over Voltage Protection 
Common-Mode Return, max 


DYNAMIC RESPONSE 
Frequency Response, +3 dB 
Gain Flatness +0.01% 
Slew Rate 
Settling Time to within +10 mV 

of Output Final Value 


POWER REQUIREMENTS 
Analog Supply 
Digital Supply 
Regulation 
TEMPERATURE RANGE 
Specifications 0°C to +70°C 
Operating -25°C to +85°C 


PACKAGE DRAWING ©) @ 3”x 2.1" x 0.4” 
(See pages 86 - 87) & Rack Mounting Pkg. 
PRICE (1 - 9) $225.00 


$275.00 
Prices and specifications are subject to change without notice. 


+0.01% 
+0.02% in 6 mos. 
+0.005%/°C 


Less Than +0.4V 
Greater Than +2.4 V 


+3uV/°C t1pV/°C 
+20uV/°C 
+10uV/mo 
+50uV/mo 
+20uV/V 
+50uV/V 


+20 nA 
+0.5nA/°C 


1yV, p-p 
30uV, p-p 
1pV, rms 
15uV, rms 


80dB 
+10V 

Up to +Supply 
10 MQ 


10 kHz @ all gains 
100 Hz @ all gains 
0.3V/pusec 
300usec 
with both gain step and input step 


+15VDC @ +30 mA + Load 
+5 VDC @8 mA 
1% (+15 VDC),10% (+5 VDC) 


GAIN 
Gain Steps 
Gain Accuracy at 25°C, max 
vs. Temperature 
Nonlinearity, max 
Up to +5V Input 
Up to +10V Input 


OUTPUT 
Rated Output 
Output Impedance 

at Maximum Gain 

at Minimum Gain 


INPUT 


Input Impedance 
Input Voltage Range 


OFFSETS AND NOISE 
Offset Voltage (referred to input) 


1, 10, 100, and 1000 
+0.1% 
+0.001%/°C 


+0.02% 
+0.05% 


+10 V, +20 mA 


22 
0.052 


at 25°C, max +1mV 
vs. Temperature, max +20uV/°C =| +5uV/°C 
vs. +15 V Power Supply +150uV/V 


Input Bias Current, max 

Input Noise (RTI) at max gain 
0.01 Hz to 10 Hz 

10 Hz to 1 kHz 


DYNAMIC RESPONSE 
Small Signal Response (+3 dB) 
at Maximum Gain 
at Minimum Gain 
Slew Rate 
Settling Time to Within +1 mV 
of Output Final Value 
at Maximum Gain 
at Minimum Gain 


GAIN SWITCHING 
(TTL Logic Levels) 
Gain Control Logic Inputs 
Logical 1 
Logical 0 
Loading 
Settling Time to Within +1 mV 
of Output Final Value 


POWER Analog Supply, 
Rated Value 
Supply Range 
Supply Drain 
at Quiescent 
at Rated Output 


10pA 


3uV p-p 
2 uV rms 


5 kHz 
2 MHz 
16 V/usec 


200 usec 
5 usec 


+2 V min 
+0.8V max 
1 TTL Load 
50usec @ min gain 
230 usec @ max gain 


+15 VDC 
+14 VDC to +16 VDC 


+16 mA, -7 mA 
+36 mA, -27 mA 


Logic Supply, Rated Value +5 VDC 
Supply Range +4.8 VDC to +5.2 VDC 
Supply Drain 24mA 


TEMPERATURE RANGE 
Specification 0°C to +70°C 
Storage -55°C to +100°C 


PACKAGE DRAWING 
$120.00 $145.00 


(239) 
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_ VARIABLE GAIN DIFFERENTIAL AMPLIFIERS 


3640 
LOW DRIFT, LOW NOISE 


The 3640 offers excellent performance at a 
surprisingly low cost. The direct-coupled, differential 
input stage provides resolution of microvolt 

signals through the use of a low noise, monolithic 
amplifier. Low DC input drift is assured by 
proprietary input stage balancing techniques. 
Linearity of 0.01% and gain accuracy of 0.1% are 
achieved through the use of heavy negative feedback 
and precision, high stability resistors. 


Front panel gain controls allow selection of calibrated 
first stage gains of 1, 3, 10, 30, 100, 300, and 1000, and 
second stage gains of 1 to 4. Thus the overall gain 

can be varied from 1 to 4000. Common-mode rejection 
may be trimmed to correct for source impedance 
unbalance. Output voltage may be adjusted for up 

to +1 V output offset. 


An active guard driver output is available for driving 
the multiplexer shield in two wire, multi-channel 
systems. 


Provisions are incorporated for both bandwidth 
reduction and addition of a +100 mA power booster. 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


GAIN 


Range of DC Gain 1-4000 

Gain Steps ist Stage 1,3,10,30,100,300,1000 
Gain Vernier 2nd Stage 1-4 

Gain Accuracy (switched steps) +0.1% 

Nonlinearity, max +0.01% 


Temp. Coefficient, Gain = 100 +0.001%/°C 


OUTPUT 
Rated Output Voltage 
Output Current 
Output Impedance 
Output Current Limits 

Typical 

Maximum 


INPUT RATINGS 
Input Impedance, Differential, min 
Common-Mode, min 
Input Voltage Range 
CMR, DC to 100 Hz, Gain = 100, min 
OFFSETS AND NOISE 
Input Bias Current @ 25°C, max 
vs. Temperature 
Output Offset Voltage, Gain = 1000 


+25 nA 
+0.5 nA/°C 


vs. Temperature, max +1 mV/°C 
vs. Supply +100 mV/V 
vs. Time +3 mV/mo 


Output Offset Voltage, Gain = 1.0 


vs. Temperature +150uV/°C 
vs. Supply +300uV/V 
vs. Time +50uV/mo 


Output Voltage Noise (1 Hz to 1 kHz) 
Gain = 1000 
Gain = 1.0 
DYNAMIC RESPONSE 
Small Signal Bandwidth, Gain = 100 
1% Absolute Accuracy 
+3 dB Accuracy 
Output Slew Rate 


POWER SUPPLY REQUIREMENTS 
Rated Supply Voltage 
Supply Current Drain 

Quiescent, max 

at Rated Output, max 


TEMPERATURE RANGE 
Rated Specifications 0°C to +60°C 
Operating -25°C to +85°C 


PACKAGE DRAWING (See page 87) 


Prices and specifications are subject to change without notice. 


1 mV, rms 
10 uvV, rms 


+15 VDC 


+25 mA 
+35 mA 


ENCLOSURES FOR RACK MOUNTING AMPLIFIERS 


Burr-Brown Rack Adapters provide efficient mounting space and well-regulated DC power 
for up to 12 amplifiers. The low cost of these enclosures, combined with the uniquely low-priced, 
high performance instrumentation amplifiers described in this section of the catalog, result in 


optimum per channel cost. 


All of the enclosures will accept any of the rack-mounting amplifiers described, including the /16 
and /16A options of the modular amplifiers. The connector mounting plate at the rear of 

these enclosures will accept either the 10 pin connector of /16 modules or the 30 pin connector 
of /16A modules. Thus, both /16 and /16A modules can be combined in a single enclosure. 


These enclosures provide extremely efficient use of rack space. Front panel dimensions are 
only 3.5""x 19.00"and only 9.0" of rack depth is required. 


CONNECTORS... 


30 PIN CONNECTOR — 1601 MC 
Mates with all /16A modules. This mating connector is 
furnished with each/16A module, and mounts in models 


506/16A, 547/16A, and 1600A/R. Price (additional connectors)$6.00 


10 PIN CONNECTOR — 1600 MC 
Mates with all /16 modules. This mating connector is 
furnished with each/16 module, and mounts in models 


506/16A, 547/16A, and 1600A/R. Price (additional connectors) $6.00 


BLANK PANEL — 1600 BP 
Blank front panels (one module width) for rack adapters 
to provide uniform appearance of the rack.. Price $4.00 


506/16A 


The 506/16A provides mounting space for 12 plug-in 
modules of the /16 or /16A type. The internal DC 

power supply of the 506/16A provides +15VDC and -15VDC 
rated at 1.0 ampere (each side). Regulation of this supply 

is +0.1%, line and load. Input power for the 506/16A can 

be either 105 to 125 VAC or 210 to 250 VAC witha 
frequency range of 47 -420 Hz. PRICE $429.00 


S47/IGA 


The 547/16A is similar to the 506/16A, but has a +5 
VDC, 2 ampere power supply, in addition to the +15V, 
+1.0 ampere analog supply. The +5 V supply is desirable 
for systems using programmable gain amplifiers, A/D 
converters, D/A converters, and other circuitry involving 
digital logic. The 547/16A provides mounting space for 
10 plug-in modules. PRICE $525.00 


IGOOA/R 


The 1600A/R is an unpowered Rack Adapter designed 
for use where DC power is already available, or where 
adequate power for additional modules is available from 
a 506/16A or 547/16A. Space is provided for 16 of the 
plug-in-modules. PRICE $149.00 


1600 MC 


1601 MC 


59 


ANALOG 
CIRCUIT 
FUNCTIONS 


Multiplier /Dividers 

Analog Dividers 

Multifunction Converters 

True RMS-to-DC Converters 

Thermal True RMS-to-DC Converters 
Logarithmic Amplifiers 

Comparators 

Oscillators 


BURR -BROWN 


The Burr-Brown family of four-quadrant multipliers is one of the broadest available anywhere. 
These low-priced, laser-trimmed, integrated circuits cover an accuracy range from 2% to 0.1%. 

The product line spans temperature ranges from commercial to full military, allowing the user 

to select a particular performance range without paying for specifications he doesn’t need. All 
models are self-contained except for external trimming, and in most cases such trimming is 
unnecessary. These devices can be used as modulators, voltage-controlled gain elements, dividers, 
square rooters, and to perform other analog computations. All give you the reliability you expect 


from Burr-Brown. 


HIGH ACCURACY DUAL-in-LINE 
4204 AND NEW 4206 


The laser-trimmed 4204 and 4206 four-quadrant analog IC 
multipliers are the first IC’s to offer 0.25% accuracy without 
the use of external components. These devices use the log/ 
antilog technique to yield high accuracy, plus low noise and 
moderate bandwidth. Accuracy specifications are guaranteed 
without external adjustments and are verified at Burr-Brown 
using an automatic tester which scans the X-Y plane. Max- 
imum error at any point in the plane is required to be less 
than the specified values. 


DIFFERENTIAL- INPUT 
LASER-TRIMMED- 4205 


The first IC multiplier to eliminate the need for all external 
components—the 4205 takes advantage of Burr-Brown’s 
expertise in monolithic circuitry, thin-film technology, and 
advanced laser-trimming techniques. The 4205 meets its 
guaranteed performance specifications with no external com- 
ponents to trimming. The result is greater system reliability, 
space savings, and lower installed cost—the three most sign- 
ificant factors in any design. 


Hermetically sealed in a TO-100 package, this monolithic 
unit contains its own zener-regulated references, and as a 
result is much less sensitive to supply voltage variations 
than were earlier IC multipliers. The 25V/sec slew rate and 
the 1 MHz bandwidth are key performance factors for appli- 
cations where delay phase shift must be minimized. Har- 
monic distortion remains low for frequencies well above 
100 kHz, an important asset in modulation applications. 


NEW! HIGH ACCURACY 
DEDICATED ANALOG DIVIDER 
429] 


The 4291 hybrid IC divider offers high accuracy over a 100 
to 1 dynamic range with no external components required, 
and the specified accuracy can be achieved with denominator 
voltages as low as 100 mV. 


The unique circuit approach produces a two-quadrant divider 
with performance that exceeds that of conventional multi- 
plier/dividers. With the addition of several external resistors 
to null the offset and gain errors, an accuracy of 0.1% can be 
achieved with denominator voltages down to 10 mV. 


The Burr-Brown 4291 is the lowest-priced dedicated analog 
divider available offering such high performance. Manufac- 
turers of industrial control system and analytical instruments 
will find the 4291 to be a low-cost accurate solution to many 
of their signal processing problems. 


LOW COST,IC TYPE 
42015 


The 4201J is a low cost version of the 4203, and is intended 
for,use in applications where accuracy is somewhat relaxed. 
Although the 4201J is capable of 2% accuracy by externally 
trimming four potentiometers, it also can be operated with 
reduced accuracy with a single gain trim. Even this trim may 
be eliminated if a scaling adjustment is available elsewhere 
in the user’s system. 


ANALOG MULTIPLIER SELECTION GUIDE 


* Drifts 0.02%/°C max 


Accuracy at 25°C 0°C to +70°C -25°C to +85°C -55°C to +125°C 


0.25% max 4206K 4204S * 

no trimming required (1 - 24) $72.00 

0.1% typ. (25 - 99) 69.00 

ext. trimmed (100 - 249) 34.00 54.00 

0.5% max 4206J 4204J (see 4204S) 

no trimming required (1 - 24) $49.00 

0.2% typ. (25 - 99) 45.00 

ext. trimmed (100 - 249) 24.00 37.00 

1% max 4205K (see 4205S) 4205S 

no trimming required (1 - 24) $48.00 
(25 - 99) 30.00 39.00 
(100 - 249) 24.00 31.50 

2% max 4205J (selected 4205J’s (selected 4205J’s 

no trimming required (1 - 24) $26.00 available) available) 


(100 - 249) 16.00 
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supply voltage unless otherwise noted. 


TOTAL ERROR )@ +25°C 


No Ext. Trim 

External Trim 
vs. Temperature 
vs. Supply 


OUTPUT OFFSET 
@ +25°C (X=Y=0) 
vs. Temperature 
vs. Supply 


NONLINEARITY 
X (X=20 V p-p, Y=+10 VDC) 
Y (Y=20 V p-p, X=+10 VDC) 


FEEDTHROUGH @ so Hz 


X=0, Y=20 V p-p (no ext. trim) 
(ext. trim) 

Y=0, X=20 V p-p (no ext. trim) 
(ext. trim) 


BANDWIDTH 


Small Signal, -3 dB 
1% Amplitude Error 
1% Vector Error 


INPUT VOLTAGE, Rated 


Abs. max 


POWER REQUIREMENTS, Rated 
Operating Range 
Quiescent Current 


TEMPERATURE RANGE 


Specification 
Storage 


PRICE (1 - 24) 
(25 - 99) 
(100 - 249) 


IC MULTIPLIER /DIVIDERS 


Specifications typical at 25°C and rated NN 


+1%, max 
+0.6% 
+0.04%/°C 
£0.2%/% 


+2%, max 
+1% 


+20 mV | 
+0.4 mv/°C 
+10 mV/% 


+20 mV | +20 mV, max 


+10 V 
+Supply 


+15 VDC 
+12 to +18 VDC 
+4.5 mA 


0°C to +70°C -55°C to +125°C 


-65°C to +150°C 


(1) Total Error includes offset, nonlinearity, and feedthrough. 
Prices and specifications are subject to change without notice. 
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+1%, max +1%, max 
+0.6% +0.6% 
+0.04%/°C +0.04%/°C 
+0.2%/% +0.2%/% 


BURR-BROWN 


MULTIPLIER 
4704 


tt 


ext. adj. + +20 mV +20 mV, max 
+0.4 mV/°C +0.4 mV/°C 
+10 mV/% +10 mV/% 


MORE 


IC MULTIPLIER/ 
DIVIDERS 


NEXT PAGE 


p00 rms | p00 rms | rms 600 Po 600 ms rms 


+10 V +10 V 
+Supply +Supply 


p  ttOV@ tS mA mA Po tO ESMA Po tO ESMA 
+15 VDC +15 VDC 


+12 to +18 VDC +12 to +18 VDC 
+4.5 mA +4.5 mA 


0°C to +70°C 0°C to +70°C -55°C to +125°C 
-65°C to +150°C ~65°C to +150°C 
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MIL-STD-883 SCREENING 
See Pages 106 - 107 


Specifications typical at 25°C and rated 
supply voltage unless otherwise noted. 


TOTAL ERROR“) @ 425°C 


No. Ext. Trim 
External Trim 
vs Temperature 
vs Supply 


OUTPUT OFFSET 
@ +25°C (X = Y = 0) 


NONLINEARITY 


X (X = 20V p-p, Y = +10 VDC) 
Y (Y = 20V p-p, X= +10 VDC) 


IC MULTIPLIER/DIVIDERS 


NEW! 


NEW! oe 


— (+ ——. 


+0.25%, max(2) 
+0.1% 

+0.01%/°C 

+0.02%/% 


+0.5% max (2) 
+0.2% 

+0.01%/°C 

+0.02%/% 


+0.5%, max (2) 
+0.2% 
+0.01%/°C 
+0.02%/% 


+0.25%, max (2) 
+0.1% 

+0.02%/°C max 
+0.02%/% 


+0.1% 


+5mV 


FEEDTHROUGH @ so Hz 
X = 0, Y = 20V p-p (no ext. trim) 
Y = 0, X = 20V p-p (no ext. trim) 
SLEW RATE 


1V/ysec 


BANDWIDTH 


Small Signal, -3 dB 
1% Amplitude Error 
1% Vector Error 


OUTPUT NOISE, 10 Hz - 10 kHz 


1V/usec 


250 kHz 
33 kHz 
2.5 kHz 


300”uV RMS 


INPUT VOLTAGE, Rated 


Abs. max 


+10V 
+Supply 


OUTPUT RATING 


POWER REQUIREMENTS, Rated 
Operating Range 
Quiescent Current 


TEMPERATURE RANGE 


Specification 
Storage 


PACKAGE DRAWING (see pgs. 82, 87) 


PRICE (1 - 24) 
(25-99) 
(100 - 249) 


+10V @+5mA 


+15 VDC 
+14 to +16 VDC 
+15mA, -8.5mA 


-25°C to +85°C 
-55°C to +125°C 


0.86" x 0.5” x 0.22” 


(1) Total Error includes offset, nonlinearity, and feedthrough. 


Prices and specifications are subject to change without notice. 
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300uV RMS 
+10V 
+Supply 
+10V @+5mA 


+0.25%, max 


+15 VDC 
+14 to +16 VDC 
+15mA, -8.5mA 


0°C to +70°C 
-55°C to +125°C 


-55°C to +125°C 


(2)c 


(2) With output loading of 10kQ or less. 


0.80" x 0.5” x 0.25” 


TWO-QUADRANT 
ANALOG DIVIDER 


429] 


e EASY TO USE — 
Optimized for analog division 
No external components required 


© HIGH ACCURACY 
0.25% max for D > 100 mV 


e WIDE DYNAMIC RANGE 
10 mV <D<10V 


e SMALL SIZE 
14 - Pin dual-in-line package 


The 4291 uses a unique Burr-Brown cir- 
cuit which has been optimized for the 
demanding task of analog division. Al- 
though any of the analog multipliers 
from the preceeding pages can be used as 
dividers, the resulting output is accurate 
only over a limited range of denominator 
voltage. The same is true of competitive 
multipliers. For really accurate division 
over a wide dynamic range of the denom- 
inator, the 4291 provides far superior 
performance. For instance, the 4291K is 
accurate to +0.25% without external 
trimming for a 100: 1 range of denom- 
inator voltage. If external trimming is 
employed, the denominator range can be 
extended to 1000: 1 (10mV to 10V) and 
the total accuracy improved to +0.1%. 
Thermal drift is sufficiently low to main- 
tain good accuracy over a wide temper- 
ature range. 


Specifications typical at 25°C and rated supply voltage unless 
otherwise noted. 


MODEL 


NEW! 


Transfer Function 


URACY 


Total Error 
No external trims, (max), D > 100mV 
With external trims, D > 10mV 


Error vs. Temperature 
Error vs. Supply 


+0.5% 
+0.1% 


+0.03%/°C 
+0.15%/% 


AC PERFORMANCE, D =+10V 


Small signal, -3 dB 
Full Power Response 
0.5% amplitude error 
0.5% vector error 
Slew rate 


INPUT CHARACTERISTICS 


N, (N <D) 
D,(D > 0) 
Maximum safe level, N,D 
Imput Impedance N,D 


OUTPUT CHARACTERISTICS 


Rated output voltage, min 

Rated output Current, min 

Output Impedance 

Output Noise, 10 Hz to 10 kHz, D=+10V 


POWER SUPPLY REQUIREMENTS 


Rated supply 
Operating range 
Quiescent current 


Rated Input voltage 


400 kHz 
20 kHz 
15 kHz 

600 Hz 

1.25 V/usec 


+10V 
+10V 
+ supply 
25kQ 


+10V 
+5 mA 
0.12 

300 uV, RMS 


+15 VDC 
+14 to +16 VDC 
+15 mA, -8.5 mA 


TEMPERATURE RANGE 


Operating 
Storage 


PACKAGE DRAWING (See page 82) 


-25°C to +85°C 
-40°C to +85°C 


PRICES (1 - 24) 
(25-99) 
(100 - 249) 


Specifications apply for 0.1 V<D<10Vand-D<N <+D 
unless otherwise noted. All percentage specifications refer to % 
of full scale = 10 V. 
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4301 AND NEW. . 4302 


Vz 
Eg=Vy ta \" 


e REDUCES YOUR INVENTORY — 
Performs sine, cosine, tan-!, as well as 
multiply, divide, exponentiation, etc. 


e IMPROVES SYSTEM ACCURACY — 
40.03% to +0.25% Accuracy 


° ECONOMICAL 


The Hybrid Multifunction Converters from Burr-Brown 
can make just about any analog computation you might 
need. Add a few external resistors and these tiny 14 pin 
dual-in-line units can multiply, divide, square, square root 
or square a ratio. Add a few inexpensive active and pas- 
sive devices, and they can perform true rms, vector sums, 
sine, cosine, or arctangent conversion functions. Highly 
accurate in all configurations, they are low in cost, and 
particularly useful for rapid realtime computations or 
signal processing. And, if you want to linearize a function 
by raising a voltage or a voltage ratio to an arbitrary power, 
they will do that too! 


The 4301 is hermetically sealed and shielded in a metal 
package, and the 4302 commercial version comes in our 
new hybripak plastic package. Both units are fully spec- 
ified over a temperature range from -25°C to +85°C and 
are pin-for-pin compatible. 


FUNCTIONS 


MULTIPLY 
DIVIDE 
SQUARE 
SQUARE ROOT 
EXPONENTIATE +0.15% (m = 5) 
ROOTS +0.2% (m = 0.2) 
SINE 0 +0.5% 

COSINE +0.8% 


ARCTAN (*) 40.6% 


ACCURACY 


+0.25% 
+0.25% 
+0.03% 
+0.07% 


X 


Vv x24 2 


Typical accuracies expressed as a % of output full scale (+10 VDC) 
at 25°C. 
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+0.07% 


Specifications typical at 25°C and rated supply 
voltage unless otherwise noted. 


MODEL 


TRANSFER FUNCTION 


RATED OUTPUT 


Voltage 
Current 


INPUT 

Signal Range 
Absolute Maximum 
Impedance (X/Y/Z) 


EXPONENT RANGE 


0<(Vx, Vy, Vz) <+10V 
(Vx, Vy; Vz) < + Supply 
100 k2/90 kQ/100 kQ 


Ry Refer to 
a Functional 
R,+R 

1 2 Diagram 


Roots (0.2 <m < 1) m= 


R,+R, 
Powers (1 <m < 5) - 


Ro 
R, = 0 2, R, not used 


(m= 1) 


POWER REQUIREMENTS 
Rated Supply +15 VDC 
Range +12 to +18 VDC 
Quiescent Current +10 mA 
TEMPERATURE RANGE 
Operating 

Storage 


PACKAGE DRAWING 
(See pages 82, 87) A @)p 


0.86" x 0.50" x 0.22” | 0.8" x 0.5" x 0.25 


-25°C to +85°C 
-25°C to +85°C 


” 


PRICE 
(1-24) 
(25 - 99) 
(100 - 249) 
Vv 
Vv x 
FUNCTIONAL 2 Oftset 


DIAGRAM 


he ROOFS See taal OWE RG: Nees 
(o2<m<1) (1<m<5) Henes |) UUme 


R,+Rp <2002 


Shown below are several examples which illustrate the versatility of Burr-Brown’s Multifunction Converters: 


GENERAL TRANSFER FUNCTION LOG AMPLIFIER 


4301/4302 


+15VDC -15VDC 


+15VDC 
Ref. 
4301/4302 


@) 
© o_o 


Ey =10sin9 Ey 
-15VDC 


For more applications, including cosine and arctangent generation, vector sums, squaring, and 
square-rooting circuits, request PDS-307 (4301) or PDS-326 (4302) and application note AN-70. 
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4340 AND 434l 


LOW COST 
HIGH ACCURACY: +0.2% +2mV 


HIGH RELIABILITY: HYBRID 
CONSTRUCTION 


SMALL SIZE: 14-PIN DUAL-IN- 
LINE PACKAGE 


The Burr-Brown computing RMS-to-DC 
Converters feature low cost without sac- 
rificing performance. They compute 
a DC voltage proportional to the true 
RMS value of input signals which may 
be complex wave forms, DC levels, or a 
combination of both. 


The inputs and outputs are fully pro- 
tected against overvoltages and short 
circuits. Provisions for the external ad- 
justment of gain, offset voltage, DC- 
reversal error, and frequency response 
make the 4340 and 4341 versatile 
enough to fill the majority of your 
applications. 


The 4340 is factory laser-trimmed for 
maximum ease of use, and requires no 
external trimming. The 4341 utilizes 
external trimming for the lowest possi- 
ble cost. 


Input 
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COMPUTING 
TRUE RMS-to-DC CONVERTERS 


NEW! 


MODEL 4340 


TRANSFER FUNCTION 


Eout (DC) = [eft Ejn-(t) dt 


INPUT 
Peak Operating Voltage +10VDC +10V 
Absolute Maximum Voltage +Supply +Supply 


Impedance §kQ §kQ2Q 


BANDWIDTH (E;,, = 1V, RMS) 
+1% of Theoretical Output 80 kHz 
-3dB 450 kHz 


CONVERSION ACCURACY 


Total Unadjusted Error, max} Input: 

10mV RMS to 7.0V RMS 
100 Hz to 10 kHz sine wave 
+2mV +0.2% Reading 


Total Adjusted Error Input: 

10mV RMS to 1V RMS 
50 Hz to 20 kHz 
+0.3mV +0.1% Reading 


Input: (1) 

500mV RMS to 5.0V RMS 
DC to 10 kHz sine wave 
+0.5% of Reading max 


Input: (1) 

10mV RMS to 7V RMS 
DC to 20 kHz 

+2mV +0.2% Reading 


STABILITY 

Accuracy vs. Temperature +0.001% of FS plus +0.1mV +0.01% of Reading/°C 
+0.01% of Reading/°C 
+0.001% of FS plus 


+0.01% of Reading/% 


Accuracy vs. Supply Voltage +0.1mV +0.01% of Reading/% 


TEMPERATURE RANGE 


Operating 
Storage 


POWER REQUIREMENTS 


Rated Voltage 
Voltage Range 
Quiescent Current 


-25°C to +85°C 
-55°C to + 125°C 


+15VDC 
+14VDC to +16VDC 
+12mA, typ/+24mA, max 


PACKAGE DRAWING 
(see pages 82, 87) B 0.86" x 0.50” x 0.22” @)B 0.8" x 0.5" x 0.25” 


PRICE 
(1 - 24) 


(25-99) 
(100 - 249) 


(1) Both accuracy specifications for 4341 require unit to be externally trimmed. 


Averaging Capacitor 


Output 


FUNCTIONAL DIAGRAM OF 
4340 AND 4341 


THERMAL TRUE RMS-to-DC CONVERTERS 


4/30 Specifications typical at 25°C and rated supply voltage unless otherwise noted. 
Specifications assume an ideal operational amplifier is used unless otherwise noted. 
User must supply operational amplifier. 


e INCREASE SYSTEM ACCURACY — 


+0.05% Accuracy to 100 kHz 
e INCREASE SYSTEM BANDWIDTH — 
+2% Accuracy at 10 MHz ACCURACY , max (1) 


° MEASURE HIGH CREST FACTOR SIGNALS— | MIQBAND AND DC. 


5 Nonlinearit 
: x y 
100:1 max crest factor fees ot ieee 


Output Noise, Peak 
(0.01 Hz to 100 Hz) 


Output Stability 0.06 0.03 


Apa Lda dt oO 24 Vee fe) 
: vs. Temperature, max vata. Ej aS Ra Ej od fies 
The 4130 is a modular True RMS-to-DC Converter ae: 0.02) via 
utilizing thermal techniques to produce high con- ee ( Ej a 
version accuracies over a wide range of frequencies vs. Time 
and for a variety of waveforms. The heart of the Warin-niy t> Rated Accuracy 1e mainutes 
4130 is a unique thermal converter unit and circuit DYNAMIC PERFORMANCE 
design, patented and manufactured by Burr-Brown, Bandwidth for Rated 
F hvbrid d lithi inoloe Accuracy, min 40 Hz to 100 kHz 
using hybrid and monolithic technologies. Bandwidth for 2% 
. 5 A , mi to 10 MH 
Thermal conversion techniques are used to produce aiee Geant , ios ti tite 
highly accurate, wideband RMS voltmeters by sev- Settling Time to 0.1% (?) 
i inst t Saat B B ‘2 th +20 dB Step 1 sec 
eral instrument manufacturers. Burr-Brown is the -20 dB Step fate 
first manufacturer, however, to produce such True Overload Recovery Time 10 sec 
RMS conversion capabilities in a compact module INPUT CHARACTERISTIC (3) 
é ; , , k Input Voltage Range (RMS) 
suitable for incorporation into universal and de- for Specified Accuracy 0.1 V to 2.0 V 
dicated measurement applications. Crest Factor 100:1 to 5:1 
Peak Input Voltage 
The 4130 allows for the amplification and scaling (Operating) +11.2V 
: : os Absolute Maximum Input + Supply 
of the input signal by the addition of an external Input Impedance 10 kQ || 30 pF 
operational amplifier chosen by the user based upon Input Bias Current , max +2 mA 
his particular conversion need. Also, the 4130 may OUTPUT CHARACTERISTICS? 
: : aos Output Voltage 0.0 to +2.0 VDC 
be trimmed in order to optimize accuracy, output Gatout Coxtrent x vk 
voltage offset, and low frequency response. Output Impedance 0.06 2 
ap POWER SUPPLY (3) 
Competitive modular RMS-to-DC converters gen- Rated Supply +15 VDC 
erally utilize a computing technique to produce the Operating Range +12 a4 - N 
P . . * ; +60 » Di 
DC equivalent of an RMS input signal. This tech- Quiescent Current -30 ee A. ean 
nique does not provide the accuracy and bandwidth Supply Current for 2.0 V rms +65 mA, rms 
capabilities of the thermal conversion method eet and ee eh 
P ‘ TEMPERATURE RANGE m : 
Additionally, the 4130 has important advantages Specification eet Cc 
Lae niga Operation -25°C to +70°%C 
over other thermal RMS converters ultilized in instru- Storage (power not applied) -40°C to +100°C 
mentation applications. One such advantage is the PACKAGE DRAWING ae aes 
A Ox 2 0.6 
low DC-reversal error of the thermal sensor which foe pase 'S5) 
allows for accurate DC coupled measurements. PRICE (1 - 9) $139.00 $175.00 


(10 - 24) 127.00 165.00 
(25-99) 125.00 155.00 


* Same as 4130J 


(1) With external adjustment over the specified input voltage range. 
Full Scale is 2.0 V RMS. 

(2) Settling time is the total time from the application of the input step until 
the output is continuously within the specified accuracy error band. 

(3) Model 4130 less operational amplifier. 
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LOG AMPLIFIER 


NEW! 4127 


ACCEPTS INPUTS OF EITHER POLARITY 


Packaged in a ceramic, dual-in-line package (double wide) 
the 4127 is the first hybrid logarithmic amplifier that ac- 
cepts input signals of either polarity from current or volt- 
age sources. A special purpose monolithic chip, developed 
specifically for logarithmic conversions, functions accur- 
ately for up to six decades of input current and four de- 
cades of input voltage. In addition, a newly-developed 
current inverter and a precise internal reference allow pin- 
programming of the 4127 as a logarithmic, log ratio, or 
antilog amplifier. The table below shows the list of trans- 
fer functions that the 4127 can generate. 


To further increase its versatility (and reduce your system 
cost) the 4127 has an uncommitted operational amplifier 
in its package that can be used as a buffer, inverter, filter 
or gain element. 


The 4127 is available with initial accuracies (log conform- 
ity) of 0.5% and 1.0%, and operates over an ambient 
temperature range of -10°C to +70°C. 


With its versatility and high performance, the 4127 has 
many applications in signal compression, transducer line- 
arization, and phototube buffering. Manufacturers of 
medical equipment, analytical instruments, and process 
control instrumentation will find the 4127 a low-cost 
solution to many signal processing problems. 


Availability: February 1976 
Price: Under $30 (small quantities) 


PIN-PROGRAMMABLE FUNCTIONS 


+E, 
Eg = Alog|+1| +E5 


E.=Alog 
° 
tE5 


E, =A log [+E] E, =A log[t1 


+E 
E,=Alog|* 2 


#14 | 
tly } ig E,=Alog 
E, = antilog i) 


+E, 
tls 


ee SERRE 
Input ae 


Log R 

ies Inverting 

“i input 
Output @ Output 

Non- 

a inverting 
Input (7) Input 

+1 

ref 


BLOCK DIAGRAM 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


MODEL 4127)G* |  4127KG* | 


+1 nAto+1 mA 
-I1 nAto-1 mA 
+1 uAto+i1 mA 
+10 mA or +supply voltage 


Current source input, pin 4 
Current source input, pin 7 
Reference current input, pin 2 
Absolute maximum input 
ACCURACY, % of FULL SCALE 
Current source inputs: 1 nA to 1 mA 
Voltage input: 1 mV to 10V 
FREQUENCY RESPONSE 


-3 dB small signal at current input 


0.5% max 
0.5% max 


1% max 
1% max 


Eout = A log I 
I= 100 yA 90 kHz 
I1=10yuA 50 kHz 
I=1yA 5 kHz 
I= 100nA 250 Hz 
I=10nA 80 Hz 


Step response to within +1% 
of final value (IR = 1 uA, A= 5) 
STABILITY 
Scale factor drift (AA/°C) 
Reference current drift (Alp/°C) 
IuA<IRp<1mA 
400 nA <Ip<1pA 
Input offset current drift (Alg/°C) 


10 msec 


+0.0005A/°C 


+0.001 Ip/°C 
+0.003 Ip/C 
10 pA @ 25°C, doubles every 


10°C of temp increase 
+10 uV/°C 


Input offset voltage drift 
Accuracy vs supply variation 
Reference current 
Input offset voltage 
Input noise 
Current input 
Voltage input 
OUTPUT 


Voltage 

Current 

Impedance at A= 5 

UNCOMMITTED OP AMP 
CHARACTERISTICS 


Input offset voltage 
Input bias current 
Input impedance 
Large signal voltage gain 
Output current 
TEMPERATURE RANGE 


Specification 


+0.001 Ip/V 
+300 nV/V 


RMS, 10 Hz to 10 kHz 
RMS, 10 Hz to 10 kHz 


0°C to +60°C 
Operating -10°C to +70°C 
Storage -55°C to +125°C 


POWER SUPPLY REQUIREMENTS 
PACKAGE DRAWING (see page 93) C 0.8" x 1.4" x 0.25” 


* Specifications are tentative. Contact your nearest Burr-Brown sales 
office for confirmation, pricing and availability. 


COMPARATORS 


In their simplest form, comparators are used to provide a two-state 
logic output that indicates whether an analog voltage is greater than 
or less than another analog voltage. Parameters that vary considerably 
with circuit complexity are sensitivity, hysteresis, stability of 

trip point with variations in temperature and power supply voltages, 
input voltage range, and switching speed. Burr-Brown comparators 
are fully specified and can be used in your circuit with a minimum 


of design time. 


4082 - 
FAST SETTLING 


The 4082/03 combines a low cost differential 
input comparator with an open collector transis- 
tor output stage capable of sinking 100 mA. 
With transient protection of 400 mA, this unit is 
an excellent choice to drive lamps, relays, and 
other devices with high transient requirements. 
In addition, the open collector output will accept 
up to +40 VDC making this device compatible 
with MOS circuitry and high noise immunity 
logic as well as DTL and TTL devices. 


41[5- 
WINDOW-DUAL LIMIT 


Model 4115/04 is a hybrid IC window compar- 
ator in a double width DIP. The unit has three 
inputs; one for a voltage that sets the upper 
limits, another for a voltage that sets the lower 
limits, and the third for a signal input. There are 
three mutually exclusive outputs; HIGH, GO, and 
LOW. When an output is ON it will sink up to 
200 mA of current. This input diode protected 
device is designed to work with input voltages of 
up to +10 V, and will not be harmed by voltages 
to +15 V. 


The unit’s three open collector outputs indicate 
that the input signal voltage is above, below or 
in the window. They will drive a variety of loads 
including lamps, relays, MOS circuitry and high 
noise immunity logic as well as DTL and TTL 
devices. 


4082/03 
FAST 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


4115/04 
WINDOW 


SETTLING |(DUAL LIMIT) 


INPUT 

Voltage Range (All Inputs) 
Maximum Safe Input 
Impedance , min 


TRANSFER CHARACTERISTICS 
Accuracy 
Sensitivity, min 
Voltage Offset), max (Referred to input) 
vs Power Supply 
vs Temperature ,max (-259C to +85°C) 


SWITCHING SPEED 
20 mV Step Input 
For 30 mV Overdrive 


OUTPUT 
Load Voltage Supply 
Load Current 
Steady State 100 
Transient (1 second max ) 400 
Impedance to common 
(All outputs) 
OFF State 
ON State 
POWER SUPPLY REQUIREMENTS 
Rated Supply Voltages +15 
Supply Range -14 to +16 
Supply Drain , max +12 


TEMPERATURE RANGE 
Rated Specifications 
Operating 

PACKAGE DRAWING 
(See pages 98, 99) 


0 to +30 


-25 to +85 
-40 to +85 


0 to +30 


200 
400 


+15 
-12 to +18 
+15 


-25to +85 
-40 to +85 


v4 


OSCILLATOR 


4023/25 


e SIMPLIFY SYSTEM ASSEMBLY — 
Completely self-contained 


- INCREASE SYSTEM ACCURACY = Specifications typical at 25°C and rated supply voltage unless otherwise noted. 
+1% Frequency accuracy 
+0.1% Sinewave distortion 4023/25 
FREQUENCY RESPONSE 
e INCREASE SYSTEM STABILITY = Range Customer specified - - may be any 
+0.04%/9C Frequency Stability; value from 10 Hz to 20 kHz. 
+0 02%/°C Amplitude Stabili ¥ Accuracy +1% (Adjustable to zero) 
=U. 0 mplitude stability Stability vs. Temperature, max 0.04%/°C 
OUTPUT 
f Amplitude - Output A 6 Vrms (+2%) 
The 4023/25 is an all solid-state ultra-stable sine- - Output B 3 Vrms with 600 Q load (+2%) 
wave oscillator. Both output amplitude and fre- Impedance - Output A 12 
mee d ant. and il tabitit i both witl - Output B 600 2 
quency are constant, and the stability of both with Rated Load Output A er 
time and temperature variations is excellent. High- - Output B 600 2 
performance Burr-Brown IC operational amplifiers Distortion, max 0.1% 
are used in the 4023/25 to form a Wien bridge os- AMPLITUDE STABILITY 6 
i mage : vs. Temperature, max 0.02%/°C 
cillator circuit and to regulate the output amplitude. Noise-and Jitter, max 0.02% 
The frequency of oscillation is within +1% of the Long Term 0.1% 
customer-specified value. TEMPERATURE RANGE 
Operating -25°C to +85°C 
If desired, external components may be added to Storage -55°C to +100°C 


trim the frequency to an exact value. Adding two POWER REQUIREMENTS 
external capacitors will lower the output frequency. Rated Seppe 
. ; eg Z Supply Drain, max 
The range of frequency adjustment is approximate- 
ly 2 decades (within 10 Hz and 20 kHz). 


Optional external components for varying frequency. +15 VDC 
Use two matched capacitors or two matched resistors. 
Fe) iiasoe sees. anes ei trgt ear aN) Poe Ura) Ae, Soe Re Se ar es | 
| | Wien bridge Oscillator +15 VDC | 
| | 4023/25 
r--- 
! 
. 
TT 
| 
f--- 
3 Inverter 
| With 
Hi —- =) Gain UTPUT B 


OUTPUTA 


Precision 
Rectifier 


| Gain Integrator 

| Control | 
| Network ——— Precision | 

Reference 
| Voltage | 
| -15 VDC 
eS mane age ee i oe Se oe, eee Nace red 
for minimizing distortion. -15 VDC 


SIMPLIFIED SCHEMATIC DIAGRAM OF MODEL 4023/25 
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ACTIVE 
FILTERS 


Universal Active Filters . : 
Fixed Frequency 3 | NW eRSAL FILTER 
Active Filters | / iss} 


BURR-BROWN 


UAF31I, UAF21725, AND UAF II/15 


LOW COST 


USER TUNABLE FREQUENCY 
Q—FACTOR, AND GAIN 


Q—FACTOR RANGE — 0.5 to 500 


Universal Active Filters (UAF’s) are complete 2-pole active 
filters with the addition of three or four external resistors 
that provide the user easy control of the Q-factor, resonant 
frequency, and gain. Any complex filter response can be ob- 
tained by cascading these units. Three separate outputs pro- 
vide low pass, high pass, and band pass transfer functions. 
A band reject (notch) transfer function may be realized sim- 
ply by summing the high pass and low pass outputs. 


Burr-Brown’s Universal Active Filters are low cost, versatile 
units that the user can easily tailor to any active filtering 
application. They are excellent choices for use in communi- 
cations equipment, test equipment (engine analyzers, aircraft 
and automotive test, medical test, etc.), servo systems, pro- 
cess control equipment, sonar and many others. 


UNIVERSAL ACTIVE FILTERS 


WIDE FREQUENCY RANGES 
UAF31 — 0.001 Hz to 25 kHz 
UAF21/25 — 0.001 Hz to 200 kHz 
UAF11/15 — 0.001 Hz to 20 kHz 


EPOXY OR HERMETIC 
DUAL-IN-LINE PACKAGE 


Since UAF’s are so versatile and flexible, they can be stocked 
by the user in quantity for use as building blocks whenever 
the requirement arises. This means instant availability and 
that purchases may be made in volume to take advantage of 
quantity price discounts. 

We have an individual data sheet available for each Universal 
Active Filter that explains the simple design procedures 
necessary to build complete active filters. It also includes all 
the necessary information for you to construct Bessel, Butter- 
worth and Chebyschev low pass and high pass as well as band 
pass and band reject filters using UAF’s as building blocks. 
Computer programs are also included for the design of more 
complex Chebyschev low pass and multiple pole band pass 
filters. The data sheet is available from Burr-Brown or your 
local Representative. 


The UAF as shown in the Figure below can be connected in a variety of configurations: 
One UAF is required for every two poles of low pass or high pass filters. One UAF is 
required for each pole-pair of band pass or band reject filters. The three basic second 
order transfer function forms are: 


ALP 2 ABP(Wo/Q)s ___AHP s*@_ 
T(L P = 5 T(Band P = T(High P a 
(Low Pass) = 3 Pe ORTEEE: (Band Pass) = 3 iaie fat (High Pass) = 3 (walO) s+ tay? 
where Wo = 27 fo. 
High Pass Band Pass 
Output Output 


Uncommitted 
Op Amp in 
UAF31 only 


1000 pF 1000 pF 


Low Pass 
Output 


Input 3 


Q Adjust * UAF11/15 and UAF21/25 
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Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


MODEL 


INPUT 
Input Bias Current 
Input Voltage Range 
Input Resistance 


+40 
+10 
100k 


aire 


UAF11/15 


ea 
WWIERSAL 
WAFS 


UAF21/25() 


+15 
+10 
100k 


TRANSFER CHARACTERISTICS 
Frequency Range (fo) 
f, Accuracy 2 
fo Stability (3) (over temp. range) 
Q Range 
Q Stability (5 
@ fg Q<10 
@ fy Q< 105 
Gain Range 


OUTPUT 
Peak to Peak Output Swing(®) 
fo < 10 kHz 
fo < 20 kHz 
fy < 100 kHz 


Output Offset 

(at L.P. output with unity gain) 
Output Impedance 

Noise(7) 


0.001 to 25k 
+1, max 
+0.002 

0.5 - 500 


+0.01 
+0.025 
0.1 to 50 


0.001 to 20 k 
+1/+5, max 
+0.005 

0.5 - 500 


£0.025 
+0.1 
0.1 to 50 


0.001 to 200k 
+1/+5, max 
+0.005 

0.5 - 500 (4) 


+0.01 
+0.025 
0.1 to 50 


mV 
Q 
LuV (rms) 


MIL-STD-883 SCREENING 
See pages 106 - 107 


Output Current 


POWER SUPPLIES 
Rated Power Supplies 
Power Supply Range(8) 
Supply Current @ +15V (Quiescent) 


TEMPERATURE RANGE 
Specification Temperature Range 
Epoxy 
Hermetic 
Storage Temperature Range 


PACKAGE DRAWING (see pgs.82, 99) Q)A Epoxy 


mA 


+15 
+§ to +18 
+12, max 


+15 
+§ to +18 
+9, max 


-25 to +85 
-55 to +125 
-55 to +125 


-25 to +85 
N/A 
-25 to +85 


-25 to +85 
-§5 to +125 
-55 to +125 


Epoxy or G9) 


Hermetic 


Epoxy or 
Hermetic 


Prices and specifications are subject to change without notice. 


NOTES: 
(1) The UAF21/25 include two internal 0.002 uF (3) T.C.R. of external frequency determining (6) Low pass output. 
power supply bypass capacitors. resistors must be added to this figure. (7) Measured at the band pass output 


(2) The accuracy of external frequency determining (4) Derated 50% from maximum. 


resistors must be added to this figure. (5) Qstability varies with both the value of Q and (8) 
the resonant frequency fy: 


with Q = 50 over DC to 50 kHz. 

For supplies below +10V, Q max 
will decrease slightly; filters will 

operate below +5V. 


ORDERING INFORMATION ass 


Frequency Range fy Accuracy Package (1-9) (100 - 499) 
UAF31 0.001 to 25 kHz 41% epoxy $19.00 $13.00 
UAF11 0.001 to 20 kHz 41% epoxy 30.00 17.50 
UAF15 0.001 to 20 kHz 45% epoxy 29.00 16.00 
UAF21 0.001 to 200 kHz ¥1% epoxy 47.00 .00 
UAF25 0.001 to 200 kHz +5% epoxy 46.00 33.00 
UAF11H 0.001 to 20 kHz 41% hermetic 35.00 22.50 
UAF15H 0.001 to 20 kHz 5% hermetic 34.00 21.00 
UAF21H 0.001 to 200 kHz 1% hermetic 52.00 3.00 
UAF25H 0.001 to 200 kHz +5% hermetic 51.00 38.00 
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FIXED FREQUENCY ACTIVE FILTERS 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


BAND PASS SINGLE TUNED 


MODEL“) 
FILTER ORDER No. of Poles 


INPUT 
Voltage Range +10 V, min 
Impedance 100 k 2, min 


Burr-Brown’s standard catalog active 
filters, the ATF76 series, are available 
with low pass, band pass, and band re- 
ject characteristics. The filters in this 


series are packaged in space-saving 0.4” FREQUENCY (f,) nis excel 

. c . ‘ ” Range 1 Hz to Z 
high modules ranging in size from 1.5 die teaty +1% 

x 1.5" for 2 pole low pass and notch Temp. Coeff. +0.03%/°C 
Adj. Range +3% 


models to only 2.1” x 3.0” for 8 pole 
low pass models. All filters are com- 
plete units that are factory tuned with 
no external components required. All 
standard active filters operate from +15 


Pass Band 0 +0.5 dB 
Value 2 5 10 20 50 
Tolerance +10% 


OUTPUT 


ise (2 
VDC power over a -25°C to +85°C ad lod 
Current +5 mA 
Bel peranne Pape POWER SUPPLY CURRENT 
+15 VDC @ Quiescent(6) +10 mA 
PACKAGE DWG.(See page 100) Bo 2"x2"x 0.4" 
PRICE 


Model L (1 - 9) 
Model L (10-24) 
Model M (1 - 9) 
Model M (10-24) 


Specifications typical at 25°C and rated supply voltage unless otherwise noted. 


LOW PASS BUTTERWORTH LOW PASS BESSEL (Linear Phase) 
MODEL™) 


ATF76- ATF76- ATF76- ATF76- ATF76- 
L2*B L6*B L8*B L8*L 
FILTER ORDER No. of Poles 2 6 8 


INPUT 
Voltage Range 
Impedance(5) 


FREQUENCY 
Range 1 Hz to 20k Hz 
Accuracy +2% 
Temp. Coeff. +0.05%/°C 


GAIN® 


Pass Band 
DC Accurac 


50 wV, rms 
Output Impedance 2 12 
Rated Current + +5 mA 
Offset at 250C(8) + +2 mV 
Offset Drift 
-25°C to +85°C +25 wV/°C +50 pV/9C +25 uV/°C +50 pV/°C 


+15 VDC @ Quiescent (7 +6 mA +10 mA +14mA +18 mA +6 mA +10 mA +14 mA +18 mA 


5 ma 7 0.4" : i : sx Od 50.8" | @A sxzrxoa 
(See pg. 100 s sp O96 5 ON" 
ACKAGE DWG.(See pg 092.2 a A wae @DA 3”x 2.1" x 0.4 aA.) 0.4" @)DA x 0.4" @)A 3”x 2.1" x 0.4 
PRICE 


Model L(1 - 9) (1-10Hz) $110.00 $135.00 $110.00 $135.00 
Model L(10-24) 92.00 121.00 : 92.00 121.00 
Model M(1 - 9) 020kH 100.00 125.00 100.00 125.00 
Model M(10-24)( 2) 84.00 111.00 84.00 111.00 
*Insert L or M, depending on frequency required. £2 10 Hz to 50 kHz with input grounded. (4) +3% f, adjustment and notch 
(1) See below for ordering information 3) -40 dB notch attenuation, minimum. depth adjustment. 


ORDERING INFORMATION ATF76-B 2 M 


DEFINES DESIGNATES NO. OF GROSS 
ATF76 FILTER TYPE POLE OR POLE PAIRS OR ZERO PAIRS FREQUENCY RANGE 
(Designates L = Low Pass Low Pass Band Pass Notch L<10Hz 
Series) B = Band Pass 2 =2 poles 1 =1 pole pair 1 = zero M 2 10 Hz 
N = Notch 4=4 poles = Pair 
G= 6 poles 2 = 2pole pairs 
8 = 8 poles 
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BAND PASS STAGGER TUNED 
B2*K B2*M B2*N B2*P B2*Q 


+10 V, min 
100 k Q, min 


1 Hz to 20kHz 
+1% 
+0.03%/°C 


iz 
@JB  3”x 2.1"x 0.4" 


Prices and specifications are subject to change without notice. 


LOW PASS CHEBYSCHEV (+0.4 dB Ripple) LOW PASS CHEBYSCHEV (+1.6 dB Ripple) BAND-REJECT (NOTCH) 
ATF76- | ATF76- ATF76- | ATF76- ATF76- | ATF76- | ATF76- 
L2*D L4*D L6*D L8*D N1*M 


i Se ee ee es ee ee ee ee ee 


1 Hz to 20k Hz 1Hz to 20k Hz 1 Hz to 20k Hz 
42% +2% +2%(4) 
+0.05%/°C +0.05%/°C +0.03%/°C 


0 dB, nom 0 dB, nom O dB, nom(3) 
-0.4 dB, max -1.6 dB, max +0.05 dB, max 


N/A 10 + 10% 


200 uV, rms 
12 

+5 mA 

+2 mV 


+50 pV/°C +25 wV/°C +50 nV/°C +25 wV/°C 


+6mA +10 mA +10 mA 
A 15"x A 2"x A 15"x A 2”x 
41 ew Pp “” Ua ” ” ” 8 ” 
oe care ener @DA 3°x2.1"x 04 eos @dA xoae| GA 37x 2.17x 0.4 @OB 1.5"x 1.5" 0.4 


$110.00 $135.00 $110.00 $135.00 
92.00 121.00 92.00 121.00 
100.00 125.00 100.00 125.00 
84.00 111.00 84.00 111.00 
(5) For models with higher input impedance contact (7) +12 to +18 VDC power may be used. (9) All filters have noninverting outputs 
Burr-Brown or your local representative. (8) The offset may be trimmed to zero, except the single tuned band pass and 
(6) +9 to +18 VDC power may be used. see pg. 79. band reject filters which have inverting 
M po 58RO outputs. 
TYPE OF FILTER RESPONSE CUTOFF OR CENTER FREQUENCY 
Low Pass Band Pass S -Special Order ** Notch For frequencies less than 100 Hz, use 
B = Butterworth K for Q = 1(2 pole pairs only) indicate Q on order for | M for Q=2 “R" to indicate decimal point. For 
C = Chebyschev - M for Q=2 2 pole pairs 1<Q<20 |NforQ=5 frequencies greater than 100 Hz, the 
i = P forQ=10 last digit indicates number of 
0.4dBnomripple |N for Q=5 1 pole pair 2<Q<50 i ‘ 
D = Chebyschev - P for Q=10 S for Q=Special** zeros following first 3 digits of 


1.6 dB nomripple | Q for Q = 20 **Add $25 to order for | (indicate Q on order, frequency. For example: 58 Hz = 
l= Beeeal R for Q = 50 (1 pole pair only) !2ach special O value. 2<Q<10) 58RO0, 580 Hz = 5800, 5800 Hz = 5801 
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MODULAR POWER SUPPLIES 


STANDARD SERIES 


e LOW COST 

e OFF THE SHELF DELIVERY 

e DIRECT PC CARD MOUNTING 

e STANDARD PIN CONFIGURATION 

e +15V AND +5V DC 

e 25mA to 1000mA CURRENT CAPABILITY 

e INTERNATIONAL INPUT VOLTAGE RATINGS AVAILABLE 
e CURRENT LIMITED OUTPUTS 


Burr-Brown’s standard series of power supplies offers a wide range of output 
voltage, output current, and AC input voltage combinations. All are available 
in a standard package at very attractive prices. 

These supplies have current-limited outputs to protect the supplies in an over- 
load condition or temporary output short to common. In addition, two of the 
+5V supplies have overvoltage protection which limits the maximum output 
voltage to +7.0 volts in the event of a power supply failure or fault condition. 


DC/DC CONVERTERS 


e REGULATED +15V DC FROM UNREGULATED DC INPUT 
e FAST RESPONSE TIME 
e HIGH OUTPUT CURRENT CAPABILITY 
WITH CURRENT LIMIT PROTECTION 
e SMALL SIZE 


The Modular DC to DC Converters from Burr-Brown provide maximum flex- 
ibility for systems design. The Model 546 is particularly useful for powering 
analog interface circuitry and digital systems and the package height is less than 
0.4”. It responds to full load transients in less than 10 ws which makes it excel- 
lent for driving A/D and D/A converters. 


Model 510A/25 and 528 feature wide temperature operation and trimmable 
output voltages for optimum accuracy. These supplies tolerate a wide range of 
input voltages which make them ideally suited for local regulators. Stable 
+15 VDC can be supplied at the point of use with no need for cumbersome or 
unstable remote voltage sensing circuitry. 


ISOLATED DC/DC CONVERTER 


e HIGH ISOLATION BREAKDOWN VOLTAGE 
© LOW COUPLING CAPACITANCE: 8pF 
e LOW EMI, FULLY SHIELDED 


The Model 700 is intended for applications where isolation between input and 
output is a prime requirement. It converts a 10 to 18 volt input to a dual out- 
put of the same magnitude. Regulation, if required, can be added externally. 
A frequency-stable oscillator running at 130 kHz controls the converter avoid- 
ing spikes due to transformer saturation. All components except the trans- 
former, rectifiers, and filter capacitors are contained in a thick-film hybrid IC 
to provide reliable operation. 
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AC/DC CONVERTERS 


Voltage (nom) +15V +15V +15V +15V +15V 
Current (max) +100mA +25mA +50mA | +100mA +200mA> | 250mA 
PAN 


RATEDINPUT Voltage 115/2304 105 - 125 VAC, @ 50 - 400 Hz 
Frequency 47 - 420 Hz 


DUTPU +1% 


No Load to Full Load (max) 5 ‘ 3 % + + + +0.1% 
Over Rated Line V (max) ; 40.05% 


OUTPUT VOLTAGE 

TEMP. COEF. %/°c +0.02 + 
NOISE @ Full Load (max) 2.0 
FEMPERATURE RANGE 


Rated Operation -25° to +85° -25°C to +71°C -25°C to +71°C 
Storage -25° to +85° -25°C to +85°C -25°C to +85°C 


Typical performance @ 25°C unless otherwise noted. 


DC/DC CONVERTERS #I5VDC OUTPUT 
Wide Temperature Isolated 


=. Sees 
RATED OUTPUT 


Voltage (nom) +15V 
Current (max) +120mA 


PERFORMANCE 


RATED INPUT VOLTAGE 
OUTPUT V ERROR 


REGULATION 
No Load to Full Load (max) i d k 35mV/mA, typ 
Over Rated Line V (max) : i l 1V/V 
OUTPUT VOLTAGE 
TEMP. COEF. %/°c i +0. : +0.02 
OUTPUT RIPPLE and 0.8mV RMS 2.0mV, RMS 80mVp 
NOISE @ Full Load (max) 20mV p-p 
TEMPERATURE RANGE 
Rated Operation -25°C to +71°C -25°C to +85°C -25°C to +85°C 
Storage -55°C to +100°C -40°C to +85°C -55°C to +125°C 


PACKAGE DWG. (wore. 868,10) | @ | @ ee 
ibaa. ii a 


NOTES: 


(1) The output may be connected as +5V or -5V. 
(2) These 5V supplies have overvoltage protection which limits the output voltage to 7V (max) in a fault condition. 
(3) Derate the current output for operation above 50°C by these factors: 553: -S5mA/°C, 562: -25mA/°C. 
(4) Model 527 will accept either 115 VAC or 230 VAC inputs. See package drawing @3 A for connection information. 
(5) For international voltage ratings specify:Option E: 205 - 240 VAC, 50 - 400 Hz 
No extra charge. Option H: 220-260 VAC, 50 - 400 Hz 
Option F: 90-110 VAC, 50 - 400 Hz 
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MATING CONNECTORS 


245MC 2.54mm 
8.13mM (0.10 ) typ Orientation 
(0.32 ) max ce Tab 
1.78 alt 
(0.07) wil a | al 
+0, (0.85 
nee 15.24mm 
‘ N (0.60 ) 
-37mm aN= 2.79mm 
d N (0.11") dia 
: == 1) 2 places) 
i S 4.57mm 12.7mm 
(0.18") i530 


5 3.56m 
: a (0.14") 
10.16mm “4 
(0.40 ) ae Ce 
em ot i. 2.03mm 
(0.38 YQ { 0.51mm_ (0.08") 
(0.13") 2.29mm (0.09") 2.54mm (0.10") ae) —|- (602%) pti 
; +0.003 2.29 (0.09” : typ j 
ae) -0.000 dia (2) holes are ) | Material: Body & Plate: Dially! Phthalate 
803MC 
3.96mm 
(0.156’) +0.002 et. 
dia (2 places) 19.05mm 7.11mm 
(0.75 ) (0.28 ) 


12.7mm 
29.97mm (0.50 )dia 
(1.18 ) dia pin circle 


b-0.76mm (0.03”) 
8.38mm (0.33") 


6.35mm (0.25") 


14.99mm 


Material: Anodized Aluminum el (1.10 ) need 8.13mm (0.32”) 
899MC & 1000MC 1200MC 3.30mm 
15.75mm (0.13") dia hole (2 holes) 
Teflon (0.62°) 
Insulator 
15.75mm 
(0.62”) dia * 2.54mm 
(0.10) 
899MC 
(8 pin Version 
shown) t 
7 11.43mm 
5.08mm t | pases an de (0.45") typ 
(0.20") dia simular Sut 
with 10 pins 


10.16mm 


cot (0.40") typ| Material: Aluminum 
17.78mm Finish: Hard Black 
43.18mm (0.70")typ Anodize 
Polarization (1.70) 
Index 
13.21mm | ") di 
3.30mm (0.13) dia hole 
1400MC = _.| |_15.75mm 5.84mm (0.23") dia x 82° C’sink 
watiar (0.62 ) 2 Holes 
Insulator 
\ 5.08mm | 
(0.20 )typ 
30.48mm 
(1.20") 
{ 9.40mm 
ane we (0.37") typ 


Material: Aluminum 


13.21mm| : 
(0.52°) : ; Finish: Hard Black 
(0.70 ) typ Anodize 


=—= 43.18mm (1.70") 


1500MC 


Teflon 


Insultor ss 


— pean 3.45mm (0.136”) dia 

(0.62 5.84mm (0.23") dia x 82° nom. C’sink (2 holes) 
7.62mm 

(0.30 ) typ — 


En 30.48mm 
9 g (1.20") 
=s 
= > 
1 
10.67mm | 60.96mm 
” ses) ——————— bother ——— 3.45m 
(0.42°) | (2.40") (0.136") dia 
2 
26.67mm—+| — HGIe 
(1.05 ) 
Material: Aluminum 
Finish: Hard Black Anodize 
2302MC 2.54mm 2800MC | la 3.17mm (0.125") 
4.06mm (0.10 ) See 
.160 
4.45mm is ) 
(0.175")——| | |— 
ee 5 44.45mm 
| (1.75) 
3.17mm 
(0.125 ) 
dia hole 
(6 each) 9.14 = 
| mm, | 6.35 
(0.36 ) mm 
97.0mm -% ) 
40.64mm 
(1.60 ) 


2.46mm 
TOP VIEW (0.215") 


SIDE VIEW 


A set of two 16-pin connector 
strips for PC board mounting. 


5.46mm 
(0.215’’) 


SIDE VIEW 


TOP VIEW 


A set of four 18-pin connector 
strips for PC board mounting. 


4301MC 4400MC 
106.68mm 
(4.20 ) 
3.25mm 
(0.128") dia e 
C'sink 82° x oa aa ty 
7.37mm (0.29) Sa £ 

ae . 5.08mm ES 
E (0.20 ) typ tH 
° 
2 al 

N 

j 177.8mm 72.14mm 
| (7.0 ) (2.84") 
5mm | 
(0.2") | y 
" Clearance for. 
Se wari ) 4-40 screw on 
4-40 C’sink 82°. ee ) 
Screw i 7.37mm (0.29) rs 

3.18mm (0.125")7 4 dia Se ee \ 


i ed a Bea a 


12.19mm 
(0.48 ) 


11.94mm (0.47") 
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PACKAGE INFORMATION 
A 


C 


TO-99 PACKAGE 


TOP VIEW TOP VIEW TOP VIEW - 
Connector: 899 MC ae : on 
bop or 8 
RZ 
370") Optional 
(0.370”)dia. | 
8.5mm stoma 
1.02mm] |(0.335") dia, 7 
(0.040”) arn Inv. d) d a 
i. (0.185”) max 
Non-Inv (5) N.C 
Pl ae Rz (2) Optional eda 
iene") | l [ (l sei asl laaie (1) Pin 8 connected to case on ~Suppiy 
jax — = 3542, 3521, 3522, 3523. 


5.08mm 


0.48mm 


Pin 4 connected to case on 


NOTE: Pin 4 ccnnected 
to case. 


(0.200") 3501, 3503, 3500. 


i (0.019”) dia. 


(2) 50kQ: 3500, 3501 
10 k2: 3540, 3521, 3522, 
3523, 3542. 


(3) 20kQ2: 3505J, 3507J, 3550,3551 


45° 100 k&: 3506J, 3508J. 
1%, 
ww 
Vy io cae (4) 3550 - Pin 8 is connected 
0.86mm > va ; to case. 
(0.03”) 


(5) Pin 8 is bandwidth control for 3507, 3508, 3551 
(Cy from pin 8 to common, 3507 and 3508) 
(Cy from pin 6 to pin 8, 3551) 


4 


BOTTOM VIEW 


PIN CONNECTIONS 


EPOXY PACKAGE 
Connector: 145 MC 


b 
i) 
[o} 
N 


UAF31 4341 4206 
12.7mm —_ —— 
20.3mm (0.500”) 1 Frequency Adjust 1 Input 1 E, Input 1 V, Input 
ete ae (0.800”) | 2 Band Pass Output 2 Input Offset Adjust 2 Output 2 Output 
Pin 1 5 3 Common 3 Negative Supply 3 Negative Supply 3 Negative Supply 
4 Positive Supply 4 Averaging Capacitor 4 Feedthrough Adj. 4 No Connection 
Aer 5 Auxiliary Amp Output Connector 5 No connection 5 Input Offset Adj. 
(o 18”) aii 6 Auxiliary Amp + Input 5 Gain Setting 6 No connection 6 Exponent Setting 
ee 6.4mm 7 Auxiliary Amp - Input 6 Output ; 7 EY Input 7 Vz, Input 
(0.25") g Frequency Adjust 7 No Connection 8 Internal Reference g input Offset 
——Pin 14 9 Low Pass Output 8 a 9 No Connection 9 No Connection 
10 Negative Supply v ae 10 Common 10 Common 
0.51mm 2 9 No Connection : P 
Pin 1 ( Nay 11 High Pass Output 11. Feedthrough Adj. 11 Exponent Setting 
0.020”)dia : 10 Common , : 
12 Filter Input 2 . 12 Offset Adj. 12 Exponent Setting 
x il \ 1 11 No Connection 13 E| m 
Pin spacing: 2.5mm (0.1 ) be Filter ‘aie : 12 DC Reversal a of apy : 13° Vy, Input 
” 14 Filter Input ; Ositive Supply 14 Positive Suppl 
Row spacing: 7.6mm (0.30 ) Error Adj. PPlY 
13 DC Reversal 
Error Adj. 


14 Positive Supply 


MINI-DIP PACKAGE 


F 


G 


3 


Connector: None 
4291 3329/03 SHC8O (1) 3662 
1. Gain Error Adj. 1 No connection 1 +In 1 Gain Bt Rare } 
2 Output 2 No connection 2 -15V 2 Vow (0.20”) 
3 Negative Supply 3 No connection 3 Mode Control 3 Vv max Fa 
4 D Input Offset Adj. 4 No connection 4 AncCom. os! 
5 Internally connected 5 + Input 5 -In 4 Voso 
to Pin 1 6 No connection 6 Cont 5 cae 0.58mm 
6 Internally connected 7 Negative Supply 7 Output 6 Vo. (0.023”) ‘ 
to Pin 14 8 No connection : max 2 
7 Internally connected 9 Noconnection : Sonnecnen 7 Ref TOP VIEW (0.300”) 
to Pin 8 10 Output L 8 Sense 
8 Reference Voltage 11 Noconnection 10 Logic Return 9 Out 
9 D Input 12 Noconnection 11 NoConnection 10 +V., 
10 Common 13 Noconnection 12 +15V 11. No 
11 N Input Offset Adj. 14 Positive Supply 13 Offset connection 
12 Output Offset Adj. 14 Adjust 12 Gain 
13 N Input : 13 -In 
14 Positive Supply Note (1): Heightof 44 in 
SHC80 is 5.1mm 
82 (0.20") Dimple appears over 


Pin space #1 


apy. 
; 


Connector: 1200 MC 
Grid: 2.54mm (0.1”) 


28.6mm 


(1.13") To 


++ + + + + + as a as 
Vt totete tt teeth Wo 
++ $e tetete$ totttt bites teat 
om ie a Ga | tet tetet teteteted¢ 
++ +-o-In+ +O -IME $+ Ft 44 
V- dotete tote Go ftttt +++ V- 9+ 
+ +O+I1n+ +Otine ttre et 
++ + $4 H+ tpt Outoy 
+-$°4°F-F ee ie i a i a eo 
Ser ee cae ao Hades hea baad be pa ip opeap 
—||=— 1.02mm +o t-4 +++ ts 4 aded-4-p 4-4: 4+ bob 
5.08mm (0.040”)dia. 
(0.20") (1) R, required for operation 
May be fixed resistor at R,/2. 
A Height: Pkg. 4A = 10.2mm (0.4”) BOTTOM VIEWS 
Pkg. 4B, 4C, 4D = 12.7mm (0.5”) 
Connector: 1400MC 
5 A tt bbb bt bt tt + 
tet-¢-4+4 44 444A 4 
ptt tt t+ VEG + 
betete be tetetet- tet 4-4- 
+ +-+-++4+ + Como+-+ 
1-0 1-404 tt +e $44 
+t +-4+-4+-4-4-4 V-— 0-+-4+- 
aya a NOQHE PEE HH HEH 
(1.5") 5%) ep eb: QueO+-F 
a ot aa sae Tis ca a cas ks er oe + 
a me tpt tt -t-t-+¢ ZQt-t 
a ee ee or ee ee Ya 
B seeentene 
ail om Optional 


4 se lcbekok de 100 k&2 ee 50k 
| 1.02mm me a ee 
5.08mm : (0.040”) j++ Com team 
es dia. den fee fs Pieebep beet t-+ 
(0.20 ) e+: rea 7S -¢ t-$+ V- 
++ tote + st fete tet 
++ +-Out +-+- Out 
++ +e + tte + 
t-F-t-t-F Zz he peo eep Zz 
q » ae ee bet itet+ -| Ground 
Grid: 2.54mm (0.1”) ar ao cannes | Pin z 
if not 
BOTTOM VIEW used. 
6 TO-3 PACKAGE 3580 Series PIN CONFIGURATIONS 
tor: 
Connector: 803MC Optional Offset 3553 
10 .16mm Offset Adjust » Trim 
(0.400”) oo #V on 
39.62mm 100k 
c A max 
_ (1.56") ues N.c.* 
mm +V * 
“ cc No 
(0.100") - (4) 
Offset Internal 
t Trim Connection 
} 6.35mm (s) N.C.* 
(0.250") min! 
1.01mm . s ° 
Case is elect 
cent || VIEWS ctrically isolated 
dia. C D 3554 
12.7mm (0.500") dia BOTTOM 
pin circle VIEW Phase Compensation 


(ee 


| +V 


cc | 


3.96 +0.13mm 
(0.156 +0.005") 
dia 


20k2 
Optional 
*c, = 1000 pF recommended. Offset 


30.15 +0.26mm 


(1.187 +0.01”) Not required for gains above 10V/V. Adi. 
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Connector: 
j 1500MC 


15.2mm 

(0.6”) 
4.32mm “T 
(0.17”) #4-40 thread 


4.8mm (0.19") 
deep 2 holes 


L. Aluminum 
Anodized 
Header Plate 


| 


dia. Inserts 


PIN CONNECTIONS 


-In (N.C. Power Booster) 
+In or Common 

Trim 

Out 

Overload Signal 

Positive Supply 

Negative Supply 


1+t+OBWN 


Grid: 7.6mm 
(0.3") 


PACKAGE INFORMATION 


BOTTOM VIEWS 


Stenperst he fata 


8 Connector: 1500 MC 
45.2mm——“"] 205mm 
(1.8”) Sey 


ot 2kQ 


15.2mm 
(0.6”) 


Grid: 7.6mm (0.3”) 


BOTTOM VIEW 


PIN CONNECTIONS 


-IN 

+IN 

Positive Supply 
Negative Supply 
Out 


2800MC 
43.2mm 
(4.7") 


ie) Connector: 


17.8mm 
(O.7"*} 


— 


Teflon Inserts 


+4-40 Thread 
4.8mm (0.19”) 


BOTTOM VIEW Deep, 2 holes 


| 22.9mm 5.1mm 
= 1.02mm 
11.4mm a = a (0.9”) (0.040") (0.20") 
(0.46") dia. 
*-IN 3430 
tIN 3431 100 k {2 
Grid: 7.6mm (0.3”) 
¢ ie ty ene eee oe) Oe eee a wee er 
Bs PIN CONNECTIONS 
eturn 
Signal 1 NC + Positive Supply 
Grid: 2.54mm 2 Input —- 
(0.1”) 4 Out 
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1500 MC 


Connector: 
lO iad” 1 aa 


(2.0") 


1.02mm 
(0.40") 
dia. 


Negative Supply 


“(2.0") 


4-40 Thread 
4.82mm (0.19”) 


Teflon deep. 2 holes 


Inserts 


BOTTOM VIEW 


I| Connector: 4400 MC Length: 88.9mm (3.5") 


Grid: 2.5mm (0.1") Width: 58.4mm (2.3”) 
Pin Dia.: 1.02mm (0.040”) Height: 17.8mm (0.7”) 0 
p ~~ output 
R p 
BOTTOM VIEW © A, fed 


Adj. 
ffset 

+ ” Ro5,1 
o(PWR COM) 


#4-40 Thread H (1/P COM) o 


5.1mm (0.2”) i + -In 
deep 2 Holes 


(+15 V) i (BAL) 


dowbn erdiededsite np ee ee ee ha ee ett 


(-15 Vv) (1)(BAL) 
(OFFSET) (+1N) 


19.1mm 
(0.750") 


(GAIN) (-IN) - 


External 
Power 


(O/P COM) ‘FDBK) 


$O+FO+0+4O+04-0-+ + 


(OUTPUT) (2)(17P com) ‘taeigt -15 | Supply 
Offset 
Adj. 
‘ 
68.6mm (2.7) 10M (3450) 25k for 3452 & 3455 
750k (3451) 


(1) This terminal labeled ‘’V/Bal’’ on Model 3452 and 3455, 


(2) This terminal labeled ‘“+V’’ on Model 3452 and 3455. TOM (3452, 3465) 


Note: All external adjustments are optional. 


JD 508mm | 50-8 Connector: 2302MC 


(2.0") (2.0”) 


im PIN CONNECTIONS 
(0.4”) 


Pin designations appear on top of modules 
0.51mm | 
naam (0.020")dia. A # C 
(0.25”) 


— .80") 3620 3602 3622 


k No Connection k No Connection k No Connection 
1 -15 VDC 1 -15 VDC 1 -15VDC 
e ko 2 +15 VDC 2 +15 vDC 2 +15VDC 
° 28 1° 3 Gain Sense 3 No Pin 3 In Bal 
a 1}, B-O8tam 4 Gain 4 No Pin 4 Gain 
rs ° (0.2”) typ 5 Common 5 Analog Common 5 Sig Common 
ps = 6 Output Offset 6 No Pin 6 No Pin 
° 22 Jo 7 Inverting Input 7 No Pin 7 Inverting Input 
. °21 | ees go 8 Non-inverting Input 8 Non-Inverting Input 8 Non-inverting 
° ° 9 Gain 9 No Pin Input 
Pe bs 10 Gain Sense 10 No Pin 9 Gain 
° © lo 54mm 11 Balance (end)) 10k 11 Offset (end)) 9, 10 No Pin ; 
. 15 140 (0.1”) typ 12 Balance (end) Optional 12 Offset (end) Optional 11 Out Offset Adj. 
i 13 Balance (arm) 13 Offset (arm) 12 Output Sense 
14 No Connection 14 Ne: E le 13 Out Offset Adj. 
BOTTOM VIEW 15 CMR1 15 No Pin 14 No Pin 
16 CMR1 bi es re 15 No Pin 
a es ee ee x ain 16 No Pin 
oR R R R , ose eee 18 x1000 Gain 17. No Pin 
Signal 1 2 3 4 |_ Sense 18 CMR 2 19 +5 VD i 
Common 19 Guard = oe es 
20 No Pin 20 No Pin 19 No Pin 
oe 21 No Pin 21 No Pin 20 Power Common 
Digital 22 No Pin 22 No Pin 21 No Pin 
Common x1000 x100 x10 23 No Pin = ae Common 22 No Pin 
5 = 4 a o Fin 3 No Pi 
Gain ow Gain Switches on Jumper 25 No Pin oe AS hin 
i 26 Out 26 Output 25 No Pin 
Inputs 27 Output Sense 27 Output Sense 26 Output 
—_-——-- 28 Output Summing 28 No Pin 27 No Pin 
Junction 28 No Pin 


Input 

Signal 

Ne es es ee es al Grid: 2.5mm (0.1”) 
FUNCTION DIAGRAM - 3602 


Connector: 


1400MC 


[3 


PACKAGE INFORMATION 


Grid: 2.5mm (0.1”) 


38.1mm a, 10 
(1.5") 38.1mm kK 
; (1.5%) PIN CONNECTIONS 
™ 82 
kQ x Offset Control 
; ee 1 Inverting Input 
— re g 2 Non-Inverting Input 
(| Y Gain Resistor 
a | ll 1 — V+  +15VDC 
eT U || COM Common 
| i 10.2mm V- -15 VDC 
(0.4”) OUT Output 
zZ Gain Resistor 
—— 1.02mm g 
4.57mm (0.040") dia. BOTTOM VIEW 
(0.18") 
| 4 Connector: 1200 MC 8 
28.6mm 
28. mT ‘i Come. 
(1.13) (1.13 I | PIN CONNECTIONS SINGS 
ae x Offset Control BOTTOM VIEW 
-IN Inverting Input 
10.16mm 
+IN ~ Non-Inverting Input ” je 
4 Gain Rela ‘ (0.40") 
V+ 415 vpbc PIN CONNECTIONS 
12.7mm COM Common v+ +V 
(0.5") v- -15 vDC X Input Shield out 


OUT Output -In Input common Com Output Com 
Grid: 2.5mm (0.1") - Gain Resistor +In +Vi, Ve =Voue 
5.08mm LSU BOTTOM VIEW Out Output Shield 
: (0.040" dia. 
(0.20") 
Connector: None 
PIN CONNECTIONS 
rl tee 4mm 1 Non-Inverting: tnput 15 x8 Logic Input 
2 External Balance (end) 10k 16 x4 Logic Input 
a External Balance (end) Optional 17 x2 Logic Input 
4 External Balance (arm) 18 +5 VDC Power 
5 Inverting Input 19 x1 Logic Input 
“i 6 +15 VDC 20 Digital Common 
7 CMR Trim 21 x16 Logic Input (3600) 
7 8 CMR Trim x10 (3601) 
My 9 -15 VDC Power 22 x256 Logic Input (3600) 
10.2mm 10 Analog Common x100 (3601) 
(0.4") 11. Output Sense Point 23 Guard 
12 Output 24 CMR Trim 
1.02 4 13. Summing Point 25 CMR Trim 
; une 14 Test Point 
7.6mm (0.040 
{0.30") CMR Trim (Optional) 
—_— 45 +15V 


45.6mm 
(1.8") 


5.1mm 
(0.20 ) 


2.5mm 


(0.10”) 


-; 


7.6mm 
(0.30") 


BOTTOM VIEW 
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3.8mm 


(0.15" 


900: 


Analo 
a | Differentiat 
| re Input Second 
(J Stage Amplifier 


Stage 


| Output 
peak is a 

Analog 

Common 


Digital 
Common 


10 kQ 


. *Solid State Switches 
Offset Control (Optional) 


Gain Control Inputs 


FUNCTIONAL DIAGRAM-MODELS 3600 and 3601 


TO-100 PACKAGE 


Connector: 1000MC 


I6 


1.02mm 
(0.040”) 


9.4mm 
(0.370”) 
dia. 


[fo 88 


dia 


4.7mm 


12.7mm 


fume 


0.48mm 
(0.019”) dia 
max 


1.02mm 
(0.040”) 


max 


5.8mm 
(0.230) 


La 


(0.04”) 


BOTTOM VIEW v 


1 & mm 


r i f] (| | (0.040") 
10 leads max 
0.48mm 
(0.019") 


dia, max 


Pin 5 connected to case. 


q —1.0mm 
0.8mm (0.04") 
(0.03) 


BOTTOM VIEW 


(0.185”) max 


out — 


[7 


Offset Trim 


PIN CONFIGURATION 


(3.50”) 


max 


Optional 


i Offset 
Adjust 

*50 k{2 3660K,S 

O 82 3660J, 3670J, K, S 


21.8mm 
(0.86") 


0.46mm 
(0.018") 


fia 
5.08mm 
(0.20") 


A B 


Connector: 


; 


88.9mm 


/16 PACKAGE 


Burndy 4206P5 furnished 


with each unit. 


27mm 
(1.053”) 
max 


12.7mm 
rh (0.50") 
| 


Pin 1 is identified by a black 
dot on the top surface. 


PIN CONNECTIONS 


4301 4340 

1 X Input 1 Input 

2 Output 2 External Cy 
3-15 VDC 3 -15 VDC 

4 No Connection 4 Offset, External Cy, 
5 X Offset 5 Gain 

6M, 6 Output 

7 Z Input 7 No Connection 
8 Z Offset 8 No Connection 
9 No Connection 9 No Connection 
10 Common 10 Common 
11 mpg 11 No Connection 

TOL VIEW 12me 12 DC Reversal Adj. 

13 Y Input 13 DC Reversal Adj. 
14 +15 VDC 14 +15 VDC 


BOTTOM VIEW 


179mm 
(7.03")max 


2.5mm 
(0.1") 
typ 


65.8mm 
(2.59") 
max 


I 


-15 VDC 
Feedthrough Adj. 
No Connection 
No Connection 
Ex 

Internal Reference 
No Connection 
Ground 
Feedthrough Adj. 
Offset Adj. 


+45 voc 
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20 Connector: 


II Connector: 2302MC 


51mm 


6.35mm (0.20”) dia 


(0.25") 


BOTTOM VIEW 


PIN CONNECTIONS 


k Key 10 
1 -15V 11 
2 +15V 12 
3 N/A 13 
4 D Offset 14 
5 Common 15 
6 N/A 16 
7 D 17 
8 N 18 
9 N/A 19 

527/528 


23 


a 


23mm 
(0.9") 


k— iso" 


1.02mm 
(0.04”) 1h 


3.81mm 
(.150" typ) 


1400 MC 


50.8mm oe 50.8mm 


(2.0”) 


ee ~~. 5 1mm 
(2.0”) 


0000000) c0000000 


N Offset 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 


7.62mm 


fio 30° ty 


oe 


¢ 

20 N/A 

21 Common 
22 N/A 

23 N/A 

24 N/A 

25 Si, 

26 Output 
27 N/A 


28 Gain Trim 


—* 


4.3mm 
(0.17") 


= 440 Thread 
' MAX. SCREW INSERTION el 
of DEPTH 4.8mm (.19") 


+ _ 
5.08mm 


(0.20") 
30.48mm 


7.62mm & 
(0.30° typ) 
60.96mm 
(2.40") 
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a ae. oe; 
+ 


‘ “ 
’ (1.207) 
+ 


10.16mm 
(0.40") 


§O+¥ 
7OCOM 
80-¥ 
90 0uT 
1 OFILTER 


GAINO 4 


FB.03 
Wo2 
OFFSETO1 


1.02mm 
(0.04") 


A 4023 ¢ 


4.32mm 
(0.17) 


PIN CONNECTIONS 
1 


2 Common{ Wien Bridge 
3 Terminals 
Xx 

4 Output B 

5 Output A 

Y [Integrator Feedback 


2}Terminals 

(+) Positive Power 
+15VDC 

(-) Negative Power 
-15VDC 


527 


Connector: 1500MC 
) ) I~ 45.72mm 
61.0mm (1.80”) 


Grid: 2.5mm (0.1") 


BOTTOM VIEW 


Grid: 7.6mm 
(0.3") 


BOTTOM VIEWS 


PIN CONNECTIONS 


+15 

-15 
+Trim 
Common 
-Trim 
EV), 


+<NXNO 


B 528 


28VDC 


@ ©- 


2 4 Connector: 2302MC 


1. Bit6 32 
2. Bit 5 31 
3. Bit4 30 
4.Bit3 29 
5. Bit2 28 
6. Bit 1 (MSB) 27 
7.+5V Analo 26 
8. Bit 1 (MSB 25 
9.+5V Digital 24 
10. Digital Common 23 
11. Comparator IN 22 
12. Bipolar Offset 21 
13. R1 10V Range 20 
14. R2 20V Range 19 
15. Analog Common 18 
16. Gain Adjust 17 


ADC80 
(TOP VIEW) 


12 Bit Successive 
Approx. Register ieee? 
(SAR) pees! 


——— 


. Bit 7 

. Bits 

. Bit9 

. Bit 10 (LSB-10 Bits) 
al = see La 

. Bit 12 (LSB-12 Bits) 
. Serial out 

.-15V 

. Ref. out (+6.2V) 

. Clock out 

. Status 

. Short Cycle 

. Clock Inhibit 

. External Clock 

. Convert Command 

. +15V 


2.54mm 
(0.10") 


BOTTOM VIEW Typ. 


e©o0c0ea000000000000 


1 16 


5.84mm 
(0.23") 


Case: Ceramic 


CONNECTION DIAGRAMS 


Model 700 DC/DC Converter 
3650 


ra 

o 

+ 

is 

o 

> 

c 

fo} 

1S) 

< 

= 

Oo To 
Input 
Circuit 


aeGhos: 


* Optional offset adjust 


Model 700 DC/DC converter 


TO INPUT CIRCUIT 


*Optional offset adjust 
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5 Connector: 2401MC 


6.35mm 


ve 
oe 


(0.020”) 


(0.25”) 


PACKAGE INFORMATION 


*ADC60 Height 


19.05mm 


(0.75") 


© 
VG 


Coe o000C0000000000 


a 
BOTTOM VIEW 


5.1mm 


(0.20”) 


© eo0000 0000000000 


—_| as 
0} 00 
o|0 
I 


2.54mm 
(0.10”) 
typ 


9. 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 
° 


36 


Successive Approximation 


Logic and Buffers 


CONNECTION DIAGRAMS 


TOP VIEWS 


PIN CONNECTIONS 


Com- 
Parator 


Le 


c 
° 
- 
© 
E 
x 
ie} 
e 
Q 
Qa 
< 
o 
> 
7 
yn 
o 
° 
3) 
3 
7) 


Logic and Buffers 


ADC40 ADC60 
1. Gain Adj. 25 -15V ‘ 49 No Connection 1. Gain Adj. 25 -15V 49 No Connection 
2 Analog In. 26 No Connection 50. Bit 17* 2 NoConnection 26 No Connection 50 Bit11 
3 An. In. Com 27 +15V ‘ 51 No Connection 3. Signal Com. 27 = +15V : 51 No Connection 
4 Buffer Out 28 No Connection 52 Bit10 4 NoConnection 28 No Connection 52 Bit 10 (2) 
5 Ro 29 +5V 53 No Connection 5 Ro 29 +5V 53 No Connection 
6 R 30 Dig.Com. _ 54 Bit9 6 R 30 Digital Common 54 Bit9 
7 NoConnection 31 No Connection 55 No Connection 7 NdConnection 31 No Connection 55 No Connection 
8 NoConnection 32. Serial Out 56 it 8 8 NoConnection 32 _ Serial Out 56 Bit 8 (3) 
9 NoConnection 33 Status 57 No Connection 9 NoConnection 33 Status 57 No Connection 
10 NocConnection 34 ConvertCommand 58. Bit7 10 No Connection 34 Convert Command 58 Bit7 
11. NocConnection 35 Clock In 59 No Connection 11. No Connection 35 No Connection 59 No Connection 
12 NoConnection 36 Clock Out — 60 No Connection 12 NoConnection 36 Clock Out 60 No Connection 
13. NoConnection 37 Clock Inhibit 61 Bit 6 13. No Connection 37 No Connection 61 Bit6G 
14 NocConnection 38 No Connection 62 No Connection 14 No Connection 38 No Connection 62 No Connection 
15 NoConnection 39 No Connection 63 BitS 15 No Connection 39. No Connection 63 Bit5 
16 NoConnection 40 No Connection 64 No Connection 16 No Connection 40 No Connection 64 No Connection 
17. NoConnection 41 No Connection 65 Bit4 17 NoConnection 41 No Connection 65 Bit . 
18 NoConnection 42 No Connection 66 No Connection 18 No Connection 42 No Connection 66 No Connection 
19 Bipolar Offset 43 Status 67 Bit 3 19 Bipolar Offset 43 Status 67 Bit3 
20 Comp. In. 44 No Connection 68 No Connection 20 Comp. In 44 No Connection 68 No Connection 
21 NoConnection 45 No Connection 69 No Connection 21 No Connection 45 No Connection 69 Ne Cqnnestion 
22 Ref. Out 46 No Connection 70 it 22 Ref. Out 46 Short Cycle 70 «Bit MSB 
23 Analog Com. 47 No Connection v1 Bit2 23 Analog Com. 47 No Connection 71 + #Bit2 
24 NocConnection 48 _ Bit 12* 72 ~~ ~#Bit 1 (MSB) 24 NocConnection 48 Bit 12 (1) 72 ‘Bit 1 (MSB) 


(1) LSB - 12 bit models 
(2) LSB - 10 bit models 
(3) LSB - 8 bit models 


*Not connected for 10-bit models. 


\o 
(o) 


CONNECTION DIAGRAMS 


ADC100 (BCD & SMD) 


TOP VIEWS 


ADC100 (USB & BOB) 


Integrator 


Comparator 


ADC100 (BCD & SMD) 


-Adjust 

Buffer In 

An Com. 
Buffer Out 

- Adjust 
Unbuff. In 

No Connection 
No Connection 
Sign. Out 

10 Gain Adjust 

11. No Connection 
12 No Connection 
13 No Connection 
14 No Connection 
15 No Connection 
16 No Connection 
17. Offset Adjust 
18 TP 

19 No Connection 
20 Summing Junction 
21 Clock Trim 

22 Inv. In 

23 An Common 
24 Inv. Out 

25 -15V 

26 Clock Out 

27 +15 V 

28 Clock In 

29 +5V 

30 Dig. Common 
31 No Connection 
32 Current 

33 No Connection 
34 Clock 

35 Conv. Command 
36 Conv. Command 


ONDNDOAWNA 


To Control, 
Logic 


BCD Counter 


No Connection 
No Connection 
End of Convert 
Dig. Common 
Dig. Common 
Term. In 

No Connection 
Bit 16 

Bit 15 

Bit 14 

Bit 13 

Bit 12 

No Connection 
Bit 11 

No Connection 
Bit 10 

No Connection 
Bit9 

No Connection 
Bits 

No Connection 
Bit 7 

No Connection 
No Connection 
Bit6 

No Connection 
Bit5 

No Connection 
Bit4 

No Connection 
Bit 3 

No Connection 
Term. Out 

No Connection 
Bit 2 

Bit 1 (MSB) 


50 10to25k 


* To pins 60, 69 & 70 


PIN CONNECTIONS 
ADC100 (USB & BOB) 


(> 


16 Bit 
Binary 
Counter 


1 No Connection 37 No Connection 
2 Buffer In 38 No Connection 
3 An. Common 39 End of Convert 
4 Buffer Out 40 Dig. Common 
5 No Connection 41 Dig. Common 
6 Unbuff. In 42 Term.in 
7 No Connection 43 No Connection 
8 No Connection 44 Bit 16 (LSB) 
9 No Connection 45 Bit15 
10 Gain Adjust 46 Bit14 
11 No Connection 47 Bit13 
12 No Connection 48 Bit12 
13 No Connection 49 No Connection 
14 No Connection 50 Bit11 
15 No Connection 51 No Connection 
16 No Connection 52 Bit10 
17 Offset Adjust 53 No Connection 
ig TP 54 Bit9 
19 Bipolar Offset 55 No Connection 
20 Summing Junction 56 Bits 
21 Clock Trim 57 No Connection 
22 Inv. In 58 Bit7 
23 An. Common 59 No Connection 
24 Inv. Out 60 12 Bit Term. 
25 -15V 61 Bit6 
26 Clock Out 62 No Connection 
27 +15 V 63 Bit5 
28 Clock In 64 No Connection 
29 +5V 65 Bit4 
30 Dig Common 66 No Connection 
31 No Connection 67 Bit3 
32 Current 68 No Connection 
33 No Connection 69 16 Bit Term. 
34 Clock 70 14 Bit Term. 
35 Conv. Command #1 6BieZ 
36 Conv. Command 72 Bit 1 (MSB) 


PACKAGE INFORMATION 


Conde: Sebeuwe ADC85 CONNECTION DIAGRAM Tor ee 
ADC85 & ADC85C 
vor i) et cee, a) eS eS: See) meee et aD Serial 
OF Bit 12 32) Out 
12 Bits O | 
Bit 11 Qk — BD -18v 
Ua ILSB for 
a | ; 29.21mm 10 Bits Bit 10 (3) G9 Butter in 


5 — | 
44.45mm (1.15")- 


| | 
Bit9 (4 ae Gs) Buffer Out 


| 
Bit 8 (5) a +15v 


| Gain 
Bit 7 © 


27) Adjust 


|| ‘ Al ’ : 
ah. , 2.54mm 


Analog 
(0.22”) ~ Bit 6 (7) 3 ee esmmon 
a oO rer | 
= e > Ro 20V 
3 Bit 5 @) | os 29 pence 
6.10mm (0.018")dia (0.10”) a] bss 
poniplt - Bit 4 6) < 24) ahi 
a | ra} k 


5 
e3 Bipolar Offset 
6.3k | 
22 Comparator In 


Bit 3 (10) 
Bit 2 (41) 


Bit 1 a Convert 
(MSB) | Command 
Bit 1 

QO) Status 
ims) @ 
Short Clock 
Cycle Out 


Dig. ri Ref. Out 
Common (3) l EATERS | (+6.2) 
Clock Rate 
J Control 


BOTTOM VIEW 


*Digital Common is internally 
connected to case. 


2] Connector: 0245MC 
A DAC85 TOP VIEW 


(VOLTAGE MODELS) 


6.3V Ref. 
Out 


Ref. ; 
Bit 2 (2) Control Gain 
Circuit Adjust 


35.6mm — = ~ 20.3mm 


5.6mm Bit 4 (4) (21) Common 


: - (0.22”) Summing 
{ oa Bit (5) Juction 
(o20") (0.02") dia. (0.10") Bit 6(6) Bon (19) 20v Range 
a i Bit7 @) —— (13) 10V Range 
1 12 t Bit 8 (8) panies paeaig 
15.2mm Bit 9(9) Ref. Input 
(0.60”) 
24 13 | Bit 10 (io) oe 
Bit 11(11) lias 
Bit 12(12) eee 


BOTTOM VIEW 
Note 1: Amplifier not included in current output 


models, 
Note 2: 3kQ2 for CCD models 
5 kQ for CBI models 


B DAC70 TOP VIEW 


+6.3 V 


Clock Out 
Ref. Out 
Dig com.(2) 
+15 V 
Approx. 
2) Gain Adj. Register 


20) Common 

16 Bit 

Ladder -15V 

Resistor 

Network +5V 

and 

Current + 
R 

Switches @ F 
Bit 16 
(LSB) 


Bit 14 
Bit 11(1) © “Re = 5k (CSB) 


‘ 10k (COB) 
: Bit 13 
Bit 12(12) (3) 8k (CCD) 


ADC82AM 


TOP VIEW 


Successive Com. 


D/A Converter 
ise) 
Uv 
[e) 


(10 V Range) 
Gain 
Adj. 


28 A DAC80 TOP VIEW 
(VOLTAGE MODELS) 


Summing 
Junction 
Ladder 
Resistor {i9)20 V Range 
Network 
and (18) 10 V Range 
Current . 
Switches Bipolar 
Offset 
Ref. Input 
Voltage 
Output 
-15 VDC 
Note 3 
+5 VDC 


Note 1: Amplifier not included in current output 
models. 

Note 2: 3k{2 for CCD models 
5kQ. for CBI models 

Note 3: +5 V supply input may be connected to 
+5 V supply if +5 V supply is not available 


This will increase internal power dissipation by 200 mW. 


Connector: 245MC 


# ADC82AG 


TOP VIEW 


Successive 
Approx. 


D/A Converter 


35.6mm 
=. (1.40”) 
— 


ge ey 


5.1mm (0.020") dia. 
(0.20") 


Register (22) Clock In 


1 Ref Output 
+5 V 2 Ret Input 
4 +1 Input 
nan 5 Current Inverter Output 
com 7 Current Inverter Input 
9 Op Amp +Input 
10 Op Amp -Input 
Serial 11 Op Amp Output 
Out 13 Make No Connection 
14 Negative Supply 
-15V 18 Log Output 


19 Gain Adjust 

21 Common 

22 Positive Supply 
Comp. 23 l Ret Bias 


*No Pin on 3,6,8,12,15,16, 
17,20,24 


(20 V Range) 
R1 

(10 V Range ) 
Gain 

Adj. 


2.54mm (0.10") 


15.2mm 
(0.60”) 


BOTTOM VIEW 


Case: Black Ceramic 
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Connector: 145MC 
13.2mm 
22.4mm 7 )™'0.52") 2.54mm 
(0.88”) Se (0.1”) 


Dot 
Pin 1 =f Over ooo00o 00 ¢ 
7 1 | J 4 eI “f Pind —] 1 7.6mm | 
i | as HT “ 5.6mm 14 (0.30") 
J 1 U ” of 006 6. ¢ 
| v (0.22 ) = 
“+—_Pin 14 ' = 0.46mm 
0.46mm BOTTOM VIEW M (0.018”) dia. 
(0.018”) dia. Pin Spacing: 2.5mm (0.1 ) 
5.1mm Row Spacing: 7.6mm (0.3”) 
(0.20") 
CONNECTION DIAGRAMS ; Logic 
Offset Adj. Vd 
TOP pia ath +15V N/C Return L N/C 


VIEW 


SHC80 


Compensated 
Switch 
Driver 


+IN -15V Mode An. -IN Coy, Output 
Control Com. 


e ~ ~50.8mm 


(2.0")-—~ DAC120Z 


lL 


30 Connector: 2302MC 
ai We A CONNECTION DIAGRAMS 


50.8mm 


—(2.0") 


6.35mm 


(0.25") 


7 l 
| 0.51mm 


(0.020")dia @ R>(20V) 


Thin Film Ladder ; (22) Gain Adj 
Resistor Network : 


10.16mm 
(0.40") 


Current Switches Offset 


__45.72mm 
(1.80") 


5.08mm 
(0.20") 
typ 
Bit 12 
Bit 11 


Bit 10 


©00000| 09000000 


Bit 9 


8 2.54mm 
(0.10") 
q 


typ 


BOTTOM VIEW TOP VIEW 
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Driver 


3 7 

° 
£ 2 
4 o 
a 2 
Pe a 
S g 
£ 2 
5 3 
1) va 


| Switched 
| Input 
| Amplifier 
TOP VIEWS t-~-—~--~~-~-~---—------ 
PIN CONNECTIONS PIN CONNECTIONS 
DAC60 SHM60 
k Key k Key 
1 Bit 1 (MSB) 15 Output I 1 Offset Adj. 15 -15V 
2 Bit2 16 Sig. Com. 2 No Connection 16 No Connection 
3 Bit3 17 Bipolar Offset 3 Offset Adj. 17 Charge Offset Adj. 
4 Bit4 18 Feedback 4 No Connection 18 No Connection 
5 BitdS 19 No Connection 5 No Connection 19 Charge Offset Adj. 
6 Bité6é 20 No Connection 6 No Connection 20 No Connection 
7 Bit7 21 Ref. Out 7 No Connection 21 Logic 
8 Bits 22 Pwr. Com 8 Common 22 No Connection 
9 Bit9 23 +15V 9 No Connection 23 No Connection 
10 Bit10 24 -15V 10 +Input 24 Output 
11 Bit11 25 No Connection 11 No Connection 25 No Connection 
12 Bit12 26 No Connection 12 -Input 26 No Connection 
13 No Connection 27 Gain Adj. 13 No Connection 27 No Connection 
14 No Connection 28 No Connection 14 No Connection 28 +15V 
Connector: None 
3/ CONNECTION DIAGRAM SHC23 
UERORUNT, me ee Be i —( ——s—“‘(‘é‘“é‘écé*tstC ci i ee ea re a ee ae i, at ees 
(0.550”)_ 
dia 


Error 


PIN CONFIGURATION 


Correction 


4.3mm 


| 
| 
| 
(0.17) max TOP VIEW | 
Offset Adjust | 
N.C. Ext. Cap Input FET Output 
12.7mm | i euter teen Buffer | Analog 
(0.50”) min (lt | | | | | Output 
| ihe. 
Analo' 
el ke Leads 0.43mm bees 


(0.017") dia 


5.1mm 
(0.20")typ ae 
Adjust 


Note: Pins 2, 7, and 8 are 
not internally connected. 


G) External Cap 


(0.031”) 
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PACKAGE INFORMATION 
3) MPC4D AND MPC8S 


16 Pin Ceramic Lead Frame TOP VIEW Connector: None 


7.62mm 
(0.300") —»| 
6.350mm 
+ ” 
| (0.250") 
0.25mm 
INDEX NOTCH (0.010") +.002 
9.52mm : : 
17.78mm | (0.375") ~:002 
$i gg} —<—$———>] 6.5 1mm pf Fas —| 
0.02”) min = ly 
SaTAITLAL apt 
6: the 
(0.200") 
Le aad = hen 
(0.100) (0.018" ae AOL20") 
NON-CUMULATIVE (0.04") 
MPC4D MPC8S 


On 
Switch 
Pair 


= &© £T FS S&F ZF = = 
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33 Connector: None 


35.6mm 15.2mm 
(1.40”) (0.600”) 
13.6mm 

5 (ois30" | 


0.25mm 
(0.010”) 


8° typ. 


(0.135”) 


0.45mm _ | 
3.4mm x 


2.5mm(0.100") 


CONNECTION DIAGRAM 


MPC16S PIN CONFIGURATION 


A 


TOP VIEW 
+V Supply 1 28 Out 16 Analog 
NC 2 27 -V Supply Analog Output 
NC 3 26 ~=IN8 Inputs 
IN16 4 25 IN7 
IN15 5 24 «ING 
IN14 6 23 INS Switch Ov 
IN13. 7 22 IN4 idcciiall (a ref 
IN12 8 21 =IN3 
IN11 9 20 IN2 | 
IN 10 10 19 IN1 | 
INQ 11 18 Enable 
GND 12 17 Address Ag oe (Oana 
anne 
Viet 13 16 Address Ay Select ay 
Address Ag 14 15 Address Ad Address 
- 
(1) Inputs protected —————————————S—— 
MPC8D PIN CONFIGURATION CONNECTION DIAGRAM 
a ee ee a A “a 
: | 
TOP VIEW © A Analog 
+V Supply 1 28 OutA ( )B Output 
OutB 2 27 -Vsupply g 
NC 3 26 IN8A = | 
INSB 4 25 IN7A = : : | 
IN7B 5 24 INGA Fs ! “V0) | 
6 g Il nput 
IN 6B 23 IN5A \ rotection —" | 
cs] | +VO wu 
IN5B 7 22 IN4A s \ 5 Drivers | 
IN4B 8 21 IN3A 5 ’ Re & 
= ! ( + CO) “ret 
IN3B 9 20 IN 2A = ‘ PS ee (ous | 
IN 2B 10 19 INIA _ — | 
IN 1B 11 18 Enable | 
GND 12 17 Address Ag | 
Vet 13 16 Address A, Say O GND 
ote 
NC 14 15 Address Ag Decoder O +V 
O-v 
| 
ee ey eg ee es A} 


(1) Inputs protected. 
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PACKAGE INFORMATION 
34 oe A B 


38.1mm BOTTOM VIEW BOTTOM VIEW +15V 


(1.5") 
! 
ie 2 
| 


(1.5%) 


f Itage 
J | j | ae | Vo 
: | l I | Voltage input O 


NU — 10.2™™M > |nput | 
| (0.4”) , Cathe 
___1.02mm Output 


4.57mm (0.040")dia. Or. 
tail ¢ Analog 
Ground 
Voltage +15V | | Circult Current 
Input Dig. Gnd | 
| 
wlan | OC Offer nput 
Analog Output , J Trim ‘ : 
Ground Siete eee aeE OR a ee ee | ot ee ee ee ee ee ee, ae 
VECIZ CONNECTION DIAGRAM-VFC12 CONNECTION DIAGRAM- VFC15 
BoTTomMview Geet Input 
Connector: 4301 MC 
ws Digital 
112.5mm a ee iad wey sev 


(4.43”") 


O+15V 
51 Full 
eT = Tt 20 kQ Scale 
” <a aH ; Rai vat 
ae ) FHT \ u +15Vo O-15v 
Teal F aes 
et Digital z 
© ero 
_£ n 20k2 
he eh ae Output = ae Adjust 
see Voltage Bit 7 | O 
1.02mm Programming . Converter Pe ses) Flag 
(0.040”) Sito | ouput 
¥ ense 
dia. Register Connect 
102mm Analog Ph Close 
(4.0") O Pi Control v R To Load 
2.54mm grid (0.1") utput 
Strobe A 
DAC Output 
Strobe B 6 
Polarity epauaeet 
Range To Load 
76mm : 4 Rover 
0”) = 
ro Current 1 i Current OC)%4 Analog Current 
Limit | séBit | Limit Sense Output 
Do not Programmin 
Remove : ¢ Control (24 Overload Flag 


“Ath  — SS SSS = SS 


2 Holes *(MSB) 
4.8mm (0.19") °*(LSB) 
5mm Deep 
(0.2") CONNECTION DIAGRAM — 4800 and 4801 


BOTTOM VIEW 


Connector: 
145MC 11.8mm oe =—=—- = 
19.4mm Tt (0.463”") 10 Hysteresis 


(0.763") 


Feedback 


| 


3.81mm Dimple over Pin 1 


ZA 
ae 


(0.15”) 
6.4mm 
Le (0.25”) tis oon 
.o) 
Pgs i | tViQ Input 
Common af 
| 51 ee Resp. Time Control me ee 
—|I-—(0.020”) Hysteresis Feedback 
Pin dia Output 
15V -15 VDC 
” Response 
Pin Spacing: 2.5mm (0.1 ) Tirne 
Row Spacing: 7.6mm (0.3”) BOTTOM VIEW L. a a | Control 


CONNECTION DIAGRAM — 4082/03 
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3] Connector: 245MC 


.35mm 
(0.25”) 


Pin Spacing: 2.5mm (0.1") 
0.5mm 
Grid: 2.5mm (0.1”) 


(0.02”) dia 


A dimple appears 
over pin space 1 


UPPER ol 
LIMIT EyQ 
INPUT 


LOWER 
LIMIT 
INPUT 


Row Spacing: 7.6mm (0.3”) 


Connector: 1500 MC 
Grid: 7.6mm (0.3”) 


61.0mm ee 


(2.4”) all 


15.2mm 

(0.6”) 
4.32mm “7 
(0.477) 


4-40 Thread 
4.8mm (0.19”) 
deep. 2 holes 


56 kQQ 
Carbon 
Compo- 


sition | Status 


OF Off. 

better - | 
Analog Analog 
Input & 


| Output 


*Polystyrene 


— — +common 
Reset Voltage 
Input 


CONNECTION DIAGRAM — 4084/25 


39 Connector: 145MC 


Dot over 
Pin 1 
HERMETIC PACKAGE 


7.0mm x 
UAF11H, io28") 
UAF15H, 
UAF21H, 
UAF25H ante 
0.46mm|(0.018"') dia. 
Pin 1 
12.7mm 
20.3mm (0.5") 
” 
Dimple over (0.8 ) al 
Pin 1 
4.6 
EPOXY PACKAGE com 
(0.18) oa 
UAF11, L-7] | (ead 
UAF15, Pin 14 
UAF21, 
UAF25 0.51mm 
Pin (0.020") 


PIN CONNECTIONS 


Pin Spacing: 2.5mm (0.1”), Row Spacing: 7.6mm (0.30”) 


1. High Pass Output 8 Frequency Adj. 
2 No Connection 9 -Supply 
3 Band Pass Output 10 Frequency Adj. 
4 Q Adj. Point 11. No Connection 
5 Common 12 Input1 
6 + Supply 13 Input 2 
7 Low Pass Output 14 Input 3 
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PACKAGE INFORMATION 
40° Se A Bo 


V+e +Supply 
Come Common 
V-e -Supply 
Oute Output 
Z@ Notch 


V+e@ +Supply 
Com® Common Adj. 
V-@ -Supply 
Out @ Output 
Z @ Offset 


Freq.e X 
Input @71 


Input @2 2kQ Notch Adj. 


Freq. Adj.. 


j——— 1.02mm 


(0.040") dia. 


BOTTOM VIEW 
R = 2kQ (fg > 10 Hz) 


-15 VDC Gommon R= 10kQ (fg < 10 Hz) 


For untrimmed operation, leave pin 2 
*For untrimmed operation leave and pin Y open while tying pin X and 
adjustment pins open. pin Z to ground. 


CONNECTION DIAGRAMS 


2 Pole Low Pass Band Reject 


BOTTOM VIEW 


I 


Grid: 2.5mm (0.1”) 


BOTTOM VIEW 


4 | Connector: 2302MC 
Pad (es ~51mm 


51mm~- 


-15 voc 


(0.4") N/Ce14 15 eN/C Freq. Trim414 15¢N/C 


1 oh 0.51mm Freq. Trim 12 


6.35mm (0.02”) dia. 


(0.25”) , srlestnead 
a Inpute7 224 Offset S49 x0 Input «7 
ve Common e5 Commones 


26° Output 26eOutput 


ke +Supply e2 +Supply e2 - 
28 18 5.1mm -Supply *1 28¢ N/C “Supply ©1 28eN/C 
2 | (0.2”) Likey_(N/c) J L’ Key (N/C) J 
22 7° ! 
g a Be BOTTOM VIEW BOTTOM VIEW 
° *For untrimmed operation 
§ |2-54mm leave adjustment pins open. 
% 14° 1(0.10") 4 Pole Low Pass 2 Pole Band Pass 


CONNECTION DIAGRAMS 


¢ BOTTOM VIEW 


4) ceaaleniniilaa a eet CONNECTION DIAGRAMS 
) 


76mm (2.1" 
(3.0") 


-15 VDC 


| 1 


en/c 


+Supply@ 25 +S | 
| 10.2mm ree EP e2e 2@ Common 
| 4H ial (0.4") 3@ Input 
{ —\|=— 1.02mm 
5.08mm (0.040”) dia. 5.1mm 
(0.20”) ~~ (0.20")typ. 
Output e15 Output e15 
il e sal 
45.7mm SUPP ly 14 Supply @14 ‘waense 
(1.80”) nr 
BOTTOM VIEW BOTTOM VIEW 
* For untrimmed operation leave 
adjustment pins open. 
6 and 8 Pol P 4P d Pass 
—_ 2.54mm (0.10”) e Low Pass ole Ban as! 


}+—7.6mm (0.30") BOTTOM VIEW 
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43 Connector: 548 MC 


(0.2”) ¢ #4-40 Thread x 
3.3mm (0.13") 


Pin Dia.: 1.02mm (.04”) 
*No connection for Models 550, 561, 562. 


63.5mm 


(2.5”) 


Deep 


MODEL DIMENSION 
NUMBERS a 


550,551,560, 570 


552,553,561, 562 


Connector: 1400 MC 
4 i 546 


10.2mm 
(0.4) 
a 1.02mm 
(0.040) 
dia. 
g 
qt i 
ey 10.2mm 
| (0.4”) 
2.5mm 
(0.1") 
e 10.2mm 


(0.4") 


1. 20.3mm _.4 
| (0.8") 


BOTTOM VIEW 


45 DAC9O 


#1 PIN IDENT. 


Ee 


5.21mm 2.54mm 
(0.205") (0.100) ~ 


+0.002 


7.31mm 8mm 
(0.288") (0.315") 
+0.006 +0.006 


Ps eee 


(0.080) 


it 


0.63mm 
(0.025”) min 
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PACKAGE INFORMATION 


SDM850/851, MXP320/321 


Internal Offset Adjust 


Internal Gain Adjust 


Tapped 
Screw 
Hole (one 3 116.84mm 
of four) 
4-40~x 
3/16" 


PIN 36T 


PIN 36B 


9.53mm Connector Mounting Area 


(0.375") 


MATING CONNECTOR: 7200MC 

CASE MATERIAL: INSULATED STEEL 
CONNECTOR PINS: GOLD FLASHED 
WEIGHT: 200 GRAMS (7 OZ.) 


PACKAGE AND PIN CONFIGURATIONS 


SDM850 CONNECTOR PIN DIAGRAM SDM851 CONNECTOR PIN DIAGRAM 


+15V 


ANA. GND. 


CHOIN 

CH11N 

CH 2I1N 

CH 3IN 

CH4IN 

CH SIN 

CH 6IN 

CH7IN 

MUX OUT 

RANGE SEL 

S&H OUT 

ADC IN1 

+10V REF. OUT 
EXT. OFFSET ADJ. 
* AMP IN HI 
SERIAL OUT 

8 OUT 

MUX 4 OUT 
ADDRESS } 2 ouT 
LINES 1 OUT 
DLY OUT 
STROBE 1 
STROBE 2 

A/D TRIG 

A/D TRIG 

SHT. CYC. 

(MSB) B1 OUT 

B3 OUT 

BS OUT 

B7 OUT 

BS OUT 

B11 OUT 

DIG. GND. 

+5V 


-15V 

ANA. GND. 
CH8IN 
CHIIN 
CH 10 IN 
CH 111N 
CH 12 IN 
CH13 IN 
CH 14 IN 
CH 15 IN 
N/C 

AMP IN LO 
AMP OUT 
ADC IN 2 
CLK OUT 
GAIN ADJ. 
MUX ENB. 
COUNT ENB. 


8 IN 
41N MUX 


2 IN ADDRESS 
TIN LINES 
DLY. ADJ. 
LOAD ENB. 
CLR. ENB. 
CLK. ADJ. 

Eoc 

B1 OUT (MSB) 
B2 OUT 

B4 OUT 

B6 OUT 

B8 OUT 

B10 OUT 

B12 OUT (LSB) 
DIG. GND. 

+5V 


+15V 

ANA. GND. 
CHOIN 
CH11N 

CH 2I1N 

CH 3IN 
CH4IN 
CHSIN 

CH 6IN 
CH7IN 

MUX HI OUT 
RANGE SEL 
S&H OUT 
ADC IN1 

+10V REF. OUT 
EXT. OFFSET ADJ. 
* AMP IN HI 


SERIAL OUT 


8 OUT 

4 OUT 

2 OUT 

1 OUT 
DLY OUT 
STROBE 1 
STROBE 2 
A/D TRIG 
A/D TRIG 
SHT. CYC. 
(MSB) B1 OUT 
B3 OUT 
B5 OUT 
B7 OUT 
B9 OUT 
B11 OUT 
DIG. GND. 
+5V 


MUX 
ADDRESS 
LINES 


-15V 

ANA. GND. 
CHORTN 
CH 1 RTN 
CH 2 RTN 
CH 3 RTN 
CH 4 RTN 
CH5 RTN 
CH 6RTN 
CH7RTN 
MUX LO OUT 
AMP IN LO 
AMP OUT 
ADC IN 2 
CLK. OUT 
GAIN ADJ. 
MUX ENB. 
COUNT ENB. 


DLY ADJ. 
TOAD ENB. 
CLR. ENB. 
CLK. ADJ. 
EOC 

Bi OUT (MSB) 


B2 OUT 

B4 OUT 

B6 OUT 

B8 OUT 

B10 OUT 

B12 OUT (LSB) 
DIG. GND. 
+5V 


MXP321 CONNECTOR PIN DIAGRAM 


+15V -15V 

ANA. GND. ANA. GND. 
CH 16 
17 

18 

19 


ANALOG ANALOG 


INPUTS 


ANALOG ANALOG 


INPUTS 


INPUTS = INPUTS 


22 
CH 23 


CH 23 


MUX 16 - 31 OUT MUX 16-31 OUT 
N/C N/C 
N/C N/C 
CH 24 CH 24 
25 2a 
26 26 


ANALOG 27 ANALOG ANALOG 11 o7 ANALOG 
INPUTS 28 INPUTS INPUTS 12 28 INPUTS 
29 29 
30 30 
CH 31 CH 31 
ADDR. DET. ADDR. DET. N/C 
IN IN N/C 
0-15 ENABLE 16 - 31 ENABLE 0-15 ENABLE 16 - 31 ENABLE 
ADDR. DET, ADDR, DET. N/C N/C 
IN IN N/C N/C 
16 - 32 T6 - 32 N/C N/C 
16 - 32 CARRY N/C N/C 
Al Al N/C Al 
ADDRESS ) A2 ADDRESS N/C A2 ADDRESS 
IN A4 OUT N/C A4 OUT 
A8 N/C A8 
ADDR.DET. OUT CLOCK IN N/C N/C 
LOAD ENB. CLEAR ENB. N/C N/C 
DIG. GND. DIG. GND. GND. GND. 


+5V +5V 


N/C N/C 


Material: Extruded, black-anodized, aluminum heat sink 
4] and discrete components mounted on glass epoxy 
Bsa printed circuit board. 
101.85mm 4804 Connector: 806MC 
= §=— (44 010") max ee | Recommended mating PC card: Amp 1 -86063-5 
Connectors: Flexible: Scotchflex 3417 - 0000 


Diameter of mounting holes: 3.56mm (0.14” 


22.22mm 
(0.875") 


max oer eet *E 


2.5mm 
} [p76 10”) L-27.0mmat- { 
(1.10°) 6.4mm 
(0.25") 


Output 
Amp 


a= 3 


PIN CONNECTIONS 


97.2mm 
(3.93") 


-35V 
Output 


145mm 
(5.71") 
max 


153mm +35V 
" N/C 
(6.038 ) -15V 
max Ana. Com. 
+15V 
Ana. Com. 
+30V Range 
Offset Adj. Range Adj. 
Strobe Gain Adj. 
{ +5V +5V 
er Dig. Com. Dig. Com. 
Bit 2 Bit 1 
{4383 Bit 4 Bit 3 


mm . *, 
” Bit 6 Bit5 
(0.19°) Bit 8 Bit 7 
Bit 10 Bit 9 


ied’ 
(3.62") Bit 12 Bit 11 


L 91.95mm 
1 
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CORPORATE ORIENTATION 
AND EXPERTISE... 


Over the past few years, Burr-Brown has emerged as a leading supplier of data 
conversion and signal conditioning components. With the introduction of 
several products that are new to this catalog, we have now begun a major thrust 
into data acquisition and data output systems. Our primary expertise lies in 
the interfacing of physical process signals to the computing or recording equip- 
ment used for monitoring and control. Our basic purpose is to help our custo- 
mers to improve their productivity and lower their costs. 


We have a well-established reputation for quality products that perform relia- 
bly, and we’ve earned it, through attention to details in design and manufac- 
ture and through a comprehensive quality assurance program. Our testing and 
screening capabilities are second to none and allow us to offer complex products 
with verified performance and reliability. 


PRODUCT DEVELOPMENT... 


Our production capabilities are also unique to our industry. They include 
thin-film, thick-film, and bipolar monolithic processing, automated and semi- 
automated laser trimming, and a comprehensive packaging capability. This 
ability to manufacture high performance components at low cost gives us an 
inherent advantage when we combine these components into more complex 
modules and systems. 


We've introduced in excess of 30 new microcircuit products during the past 
18 months, and already have combined many of these into higher level pro- 
ducts addressing specific customer needs. The coming year will see the pace 
of innovation accelerating and will yield an even greater number of new and, 
we think, exciting products. 
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BURR-BROWN 


INNOVATION - QUALITY - SERVICE 


SERVICE... 


Because of our strong orientation to customer needs, we pride ourselves on the quality of our 
service. This manifests itself in several ways — competent and prompt applications assistance, 
rapid delivery of products, comprehensive product literature, and responsiveness to your re- 
quest for special testing of products. 


Our Tucson based applications engineering staff is as near to you as the telephone. Highly 
skilled in the use of our products, they will discuss with you the selection of a suitable unit for 
your application, discuss the parameter tradeoffs, and even suggest a block-diagram design ap- 
proach to your system. They may be able to provide lower cost alternative methods of per- 
forming the same functions. Detailed applications assistance is also available from our field 
sales offices in the New York, Chicago, Los Angeles, and San Francisco areas, the United 
Kingdom, France, Japan, and West Germany. 


In addition to our field sales offices, we have 22 United States sales representative offices, 
and over 30 exclusive engineering representatives in as many countries around the globe 
serving over 5,000 customers. 


We look forward to the opportunity of serving you. 
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HIGH RELIABILITY PROGRAMS 


SURR. ea 
°/4 conver TER ROWN 
PAC BSE TQ-CByy 


Burr-Brown’s High Reliability Programs have been developed 
to meet the increasing need for extremely high product 
reliability — even beyond that offered by standard Burr-Brown 
integrated circuits. Such requirements are not limited 

to military and aerospace programs, but in fact are equally 
important in the control of industrial processes, 

medical patient monitoring, and in other applications where 
failure may be expensive or hazardous. 


THE Q PROGRAM... 


The reliability requirements of most applications can be met by subjecting standard Burr-Brown 
microcircuits to a program of additional reliability screening. This additional screening — The 
Burr-Brown Q Program — consists of a sequence of thermal and mechanical stress procedures, plus 
a verification of package hermeticity. Q screening is available for most of our monolithic and 
hybrid products in hermetic packages. The diagram below illustrates the screening sequence. This 
screening is applied to 100% of Q product candidates. Those which pass the sequence satifactorily 
and meet all electrical specifications are then marked with a Q suffix (e.g. a 3521J which passes 
the Q sequence satisfactorily becomes a 3521JQ). 


SCREENING SEQUENCE... 


INTERNAL VISUAL INSPECTION Burr-Brown 004118 (copies available on request) 
(precap) 

2 100% ELECTRICAL TEST 
(postcap) 


Per appropriate Burr-Brown product data sheet 


3. STABILIZATION BAKE Mil-Std-883, Method 1008 
4 TEMPERATURE CYCLING Mil-Std-883, Method 1010 
CONSTANT ACCELERATION Mil-Std-883, Method 2001 
(centrifuge) 
6  HERMETICITY, GROSS LEAK Mil-Std-883, Method 1014 
7 HERMETICITY, FINE LEAK Mil-Std-883, Method 1014 
8  BURN-IN Mil-Std-883, Method 1015 
9 FINAL ELECTRICAL TEST Per appropriate Burr-Brown product data sheet 
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MIL-STD-883... 


In addition to the Q program, Burr-Brown offers a 
smaller number of products built to the requirements of 
Mil-Std-883, for Class B devices. These products are 
assembled on a special production line devoted solely to 
high reliability products. Visual inspection procedures 
used are those specified in methods 2010.1 and 2017 of 
Mil-Std-883. 


Minimum order sizes and lot set-up charges apply to 
products processed on this line. Contact your local 
Burr-Brown sales engineer for information on models 
available. 
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INTERFACING WITH BURR-BROWN 


PLACING AN ORDER 


Orders may be placed with any authorized Burr-Brown field sales representative, field sales 
office, or with our headquarters in Tucson via letter, telephone, TWX, or TELEX. When you 
place your order, please provide complete information on model number, option designations, 
product name, quantity desired, and ship-to and bill-to address. 


TECHNICAL ASSISTANCE 


Burr-Brown has a large and highly competent field sales force, backed up by an experienced 
staff of applications specialists. They will be most happy to assist you in selecting the right 
product for your application. This service is available, without charge, from all sales offices 
and from our headquarters in Tucson. 


EVALUATION SAMPLES 


When it is necessary to evaluate the performance of a product before purchasing, a 30 day no 
charge sample can be provided. Simply send in a regular purchase order stating “‘no charge 30 
day evaluation unit.” Units that have not been soldered, or otherwise altered, may be returned 
within the 30 day period for full credit. If the evaluation sample is retained for longer than 
30 days, invoicing will be sent. 


DATA SHEETS 


Detailed specifications and application instructions are contained on product data sheets for 
each model. Simply contact your local Burr-Brown sales representative, or use the reply card 
from this catalog. 


PRICES AND TERMS 


Prices as listed in this catalog, unless otherwise noted, apply only to domestic USA customers; 
all other customers should contact their local Burr-Brown sales representative for price infor- 
mation. 


All prices are FOB Tucson, Arizona, USA, in U.S. dollars. Applicable federal, state, and local 
taxes are extra. Terms are net 30 days. Prices and specifications are subject to change without 
notice. 


OEM DISCOUNTS 


OEM discounts are available on an order or contract basis. Corporate discount plans are avail- 
able for catalog items. Consult your Burr-Brown Sales Office or headquarters for details. 


QUOTATIONS 


Price quotations made by Burr-Brown or its authorized field sales representatives are valid 
for 60 days. Delivery quotations are subject to reconfirmation at the time of order placement. 


RETURNS AND WARRANTY SERVICE 


When returning products for any reason, contact our Tucson headquarters first for authoriza- 
tion and shipping instructions. Returned units should be shipped prepaid and must be accom- 
panied by the original purchase order number and date and an explanation of the malfunction. 
Upon receipt of the unit, Burr-Brown will verify the malfunctionand will inform the customer 
of the warranty status, cost of repair, credits, and replacement units where applicable. 


BURR-BROWN 
SALES OFFICES 


HOME OFFICE — Tucson, Arizona (602) 294-1431 


CALIFORNIA, Santa Ana (714) 835-0712 (213) 941-7000 NEW YORK CITY (Metro), Great Neck (516) 466-2650 
San Jose (408) 984-7700 


ILLINOIS, Addison (312) 832-6520 


ROCKY MOUNTAINS, Toll Free Numbers 
Albuquerque - ENTERPRISE 6730 Denver - ENTERPRISE 6730 
Salt Lake City - ZENITH 6730 


UNITED STATES REPRESENTATIVES 


ALABAMA 


BCS Associates 
Tel: (205) 881-6220 


ARIZONA 


Burr-Brown Research Corp. 
Tel: (602) 294-1431 


ARKANSAS 


(See Dallas, Texas) 


CALIFORNIA (Northern) 


Burr-Brown Research Corp. 
Tel: (408) 984-7700 


CALIFORNIA (Southern) 


Burr-Brown Research Corp. 
Tel: (714) 835-0712 
(213) 941-7000 


COLORADO 

Burr-Brown Research Corp. 
Denver 

Enterprise 6730 (toll free) 


CONNECTICUT 
MECO, Inc. 
Tel: (203) 745-9050 


DELAWARE 


(See Pennsylvania, Eastern) 


FLORIDA 
BCS Associates 
Tel: (305) 896-4881 


GEORGIA 


(See Alabama) 


ILLINOIS 


Burr-Brown Research Corp. 
Tel: (312) 832-6520 


INDIANA 


(See Illinois) 


IOWA 


(See Illinois) 


KANSAS 


Sheridan Associates Inc. 
Tel: (913) 383-1636 


LOUISIANA 
(See Alabama) 


MAINE 


(See Massachusetts) 


MARYLAND 


QED Electronics Inc. 
Tel: (301) 588-8134 


MASSACHUSETTS 
MECO, Inc. 
Tel: (617) 245-4870 


MICHIGAN 


Sheridan Associates Inc. 
Tel: (313) 477-3800 


Farmington 
Tel: (313) 477-3800 


Grand Rapids 
Tel: (616) 942-2504 


MINNESOTA 


E.C. Electronics Sales, Inc. 
Tel: (612) 831-0229 


MISSISSIPPI 


(See Alabama) 


MISSOURI 


Sheridan Associates Inc. 
Tel: (314) 837-5200 


NEBRASKA 


(See Kansas) 


NEW HAMPSHIRE 


(See Massachusetts) 


NEW JERSEY (Northern) 


Burr-Brown Research Corp. 
Tel: (516) 466-2650 


NEW JERSEY (southern) 


QED Electronics Inc. 
Tel: (215) 925-8711 


NEW MEXICO 

Burr-Brown Research Corp. 
Albuquerque 

Enterprise 6730 (toll free) 


NEW YORK CITY (metropolitan) 


Burr-Brown Research Corp. 
Great Neck 
Tel: (516) 466-2650 


NEW YORK 

Advanced Components Corp. 
N. Syracuse 

Tel: (315) 699-2671 


Endicott 
Tel: (607) 785-3191 


Scottsville 
Tel: (716) 889-1429 


Clinton 
Tel: (315) 853-6438 


N. CAROLINA 
BCS Associates 
Tel: (919) 273-1918 


OHIO 

Sheridan Associates Inc. 
Cincinnati 

Tel: (513) 761-5432 


Beachwood 
Tel: (216) 831-0130 


Dayton 
Tel: (513) 277-8911 


OKLAHOMA 


Norvell Associates Inc. 
Tel: (918) 663-1247 


OREGON 


Hayes Technical 
Tel: (503) 238-0001 


PENNSYLVANIA (Eastern) 


QED Electronics Inc. 
Tel: (215) 925-8711 


PENNSYLVANIA (Western) 


Sheridan Associates Inc. 
Pittsburgh 
Tel: (412) 244-1640 


RHODE ISLAND 


(See Massachusetts) 


S. CAROLINA 


(See N. Carolina) 


TEXAS 


Norvell Associates Inc. 
Dallas 
Tel: (214) 350-6771 


Houston 
Tel: (713) 777-1666 


UTAH 


Burr-Brown Research Corp. 
Salt Lake City 
Zenith 6730 (toll free) 


VERMONT 


(See Massachusetts) 


VIRGINIA 
(See Maryland) 


WASHINGTON 


Hayes Technical 
Tel: (206) 763-2210 


WASHINGTON D.C. 
(See Maryland) 


WISCONSIN 


(See Illinois) 


CANADA 
ALLAN CRAWFORD ASSOC. LTD. 


6427 Northam Drive 1299 Richmond Rd 1330 Marie Victorin Blvd.| 116 East 3rd St., 3829 12th St., N.E. 800 Windmill Road 


Mississauga, Ontario Ottawa, Ontario Longueuil, Quebec Suite 203 Calgary, Alberta Burnside Industrial Park 
L4v 1J5 K2B 7Y4 J4C 1A2 North Vancouver,BC T2E 6M5 Dartmouth, Nova Scotia 
Tel: (416) 678-1500 Tel: (613) 829-9651 Tel: (514) 670-1212 V7L1E6 Tel: (403) 276-9658 B3B 1L1 

Tel: (604) 980-4831 Tel: (902) 469-7865 


109 


LITERATURE 


PRODUCT DATA SHEETS... 


Within the confines of the space available, each product shown 
in this catalog has been described in as much detail as possible. 
If and when you need more detailed information on a specific 
product, just ask for a copy of its Product Data Sheet. All 
products have one and it contains detailed specifications, operating 
instructions, performance curves, and application hints. This 
literature is written to make your design task easier and is yours 
for the asking. If you need more information on any product, 
you can either use the reply card in the back of this catalog, 
write or call us in Tucson, or call any of our Burr-Brown Sales 
Offices or Representatives listed on page 109. 


APPLICATION NOTES... 


Burr-Brown engineers have compiled a mini-library of Application 
Notes to assist you in your designs. These notes are yours for the 
asking and are listed below: 


AN-51 “A Primer on Analog Multiplier Specs” 
AN-54 “Programmable Data Amplifiers” 
AN-55 “Analog Modules Multiply User’s Options” 
AN-S6 “Sample & Hold or High Speed A/D Converters?” 
AN-58 “D/A Converter Differential Linearity Error - It Really Shows Up!” 
AN-59 “Don’t Forget D/A Converter Tempco!” 
AN-60 “Protect Op Amps from Overloads” 
AN-61 “Active Filter Design Examples Using UAF’s”’ 
AN-62 “Varying Comparator Hysteresis w/o Shifting Initial Trip Point” 
AN-63 “Electronic Controller With An Equilibrium Sustaining Mode” 
AN-64 “Combine Two Op Amps to Avoid the Speed Accuracy Compromise” 
AN-65 “Check Five Op Amp Specs in One Test”’ 
AN-67 “A Noninverting Differentiator” 
AN-68 “Don’t Overlook the Noise of Op Amp Feedback Resistors” 
AN-70 “Analog Shaping” 
AN-73 “Using IC Multipliers” 
AN-74 “Controlled Current Source is Versatile and Precise” 
AN-75 “Instrumentation Amplifiers” 
AN-76 “Monolithic Thermal Converter permits Wideband 
RMS AC-Measurement” 
AN-78 “Simplified Precision Rectifier has Variable Gain” 
AN-79 “Principles of Data Acquisition and Conversion.” 


110 


REFERENCE BOOKS 
from Burr-Brown and McGraw-Hill 


Applications of 
Operational Amplifiers - 
THIRD GENERATION TECHNIQUES 


Over 230 Pages and 

170 Illustrations presenting 
new, Third Generation 
Applications of 
Operational Amplifiers, 


This volume presents and explains those operational amplifier 
applications which have evolved since publication of its companion 
volume, Operational Amplifiers—Design and Applications. 


More than just a collection of circuits or theoretical analysis, 
the book presents numerous applications of operational ampli- 
fiers in a variety of electronic equipment: specialized amplifiers, 
signal controls, processors, waveform generators, and special pur- 
pose circuits. It is a storehouse of detailed practical information, 
featuring numerous circuit diagrams, circuit values, pertinent 
design equations, error sources, and test-based comments on the 
efficiency of the arrangements and devices. 


Here is a highly useful, up-to-date reference source for all engi- 
neers, scientists and technicians involved with operational amp- 
lifier applications in electronics, instrumentation, process control, 
chemical and physical simulation, and other specialties. 


Operational Amplifiers- 
DESIGN AND APPLICATIONS 


enn roe so 


Over 475 Pages and 

300 Illustrations covering 

R ATIONAL Basic Theory, Circuit 
IFIERS Design, Test Methods, 

and Applications of 

Operational Amplifiers. 


une enon 


Covering basic theory, test methods, amplifier design 
techniques, and applications, this pioneer work provides 
practical information which can be directly applied to 
instrumentation design. 


The book is divided into two principal parts and two appen- 
dices. Part I considers the design of operational amplifiers, 
offers insight into the factors determining performance 
characteristics, and outlines the techniques available for 
their control. Part II presents a wide range of practical 
operational amplifier applications, and provides sufficient 
descriptions of operation to permit design adaption from 
the specific circuits described. In Appendix A the basic 
theory of operational amplifiers is reviewed to provide 
an accompanying reference. Appendix B gives concise 
definitions of the performance parameters used to character- 
ize operational amplifiers, and provides associated test cir- 
cuits. An indispensable book for the novice user and the 
expert alike. 


PRICES, U.S. AND CANADA, (POSTPAID). 


Applications of Operational Amplifiers— Third 
Generation Techniques ......++++00eeeeeeees u.S. $14.00 


Operational Amplifiers— Design and Applications.... U.S. $15.00 


WESTERN EUROPE: Applications of Operational 
Amplifiers—Third Generation Techniques. U.S. $15.25 
or equivalent. Operational Amplifiers— Design and Appli- 
cations ..U.S. $17.00 or equivalent. Book prices postpaid 
from our European literature distribution center. Mail all 
Western European orders, with payment (Postal Money 
Orders NOT accepted) to: Burr-Brown Research Corpora- 
tion, B.P. 7656, Schiphol Centrum, Holland. 


ELSEWHERE OUTSIDE THE U.S.A: 


Price (Postpaid) is as follows: 


South America Applications of Operational 

India Amplifiers— Third Generation 
Israel Techniques 525). ob @ a8 $18.00 
Africa 

Australia Operational Amplifiers— 

Japan Design and Applications . . $22.80 


New Zealand 


Make payable to Burr-Brown Research Corporation in 
U.S. dollars (or equivalent in local currency). Postal 
Money Orders NOT accepted. 


iS Gil 
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MODEL 
SERIES 


ADC30 
ADC50 
ADC55 


DAC20 
DAC40 
DAC45 
DAC5O 


MPM8S 


SHM40 
SHM41 


501 
541 


1503 
1506/15 
1507/15 


1516/15 
1517/15 
1520/15 


1538A/25 


1540/15 
1541/25 


1543/15 
1547/15 


1552/15 
1556/15 
1557/15 


3003/15 
3004/15 
3005/15 
3006/15 
3007/15 


STILL AVAILABLE... 


The following list includes the more popular Burr-Brown models that are not listed elsewhere 
in this catalog. We realize that these models are “designed into” a great number of applications. 
We also realize that it is usually not economic for you to re-design in order to take advantage of 
newer products, even though they offer lower cost. Consequently, we want to assure you of 
the continuing availability of these older models. 


On the other hand, we feel obligated to remind you that in many cases, these models may not 
be the best choices for your new designs. For your convenience, we have suggested newer models 
giving similar performance at lower cost. 


SUGGESTED 
NEWER MODEL 


ADC85 
ADC80 
ADC60 


DAC60 
DAC85 
DAC70 
DAC80 


MPC8S 


SHC85 
SHC85 


552 
552 


3500A 
3500B 
35008 


3500A 
3500A 
3329/03 


3293/14 


3580J 
3581J 


3580J 
3580J 


3521H 
3521J 
3522K 


3500C 
35008 
3500B 
3500A 
3500A 


MODEL 
SERIES 


3008/15 
3009/15 
3010/25 
3011/25 
3016/25 


3020/15 
3021/15 
3022/15 


3038/25 


3043/15 
3044/15 
3046/40 
3061/25 
3064/12C 


3070/40 
3077/12C 


3112/12€ 
3114/12C 
3115/12 
3116/12C 


3117/12C 
3118/12C 
3119/12C 


3129/15 
3138/25 
3161/25 


3226/03 
3227/03 
3241/12C 


3263/14 
3264/14 
3266/12C 
3267/12C 


3278/14 
3279/14 


SUGGESTED 
NEWER MODEL 


3500B 
3500B 
3291/14 
3292/14 
3329/03 


3500A 
3500B 
3500B 


3581J, 3582) 


3500A 
3571AM 
3625A 
3402B 


3571AM 
3500A 


3542J 
35214 
3521H 
3522K 


3500B 
3500B 
3500A 


3521K 
3581J, 3582J 
3625A 


3500A 
3500A 
3521K 


3625A 
3660J 

3500B 
3500A 


3550K 
3550K 


MODEL 
SERIES 


3307/12C 
3308/12 
3312/12C 
3313/12C 


3348/03 
3349/03 


3350/03 
3352/03 


3401A 
3401B 
3402A 
3402B 
3403A 
3403B 


3420J 
3420K 
3420L 
3421K 
3421L 


3460 


4029/25 
4030/25 
4031/25 


4034/25 
4035/25 


4094/15C 
4095/15 
4096/15 
4097/25 
4098/25 


4116 
4126/15C 
4128 


4290 


SUGGESTED 
NEWER MODEL 


3522K 
3522J 
3522K 
3522J 


3521J 
3521H 


3522J 
35008 


3550K 
3550K 
3550K 
3550K 
3550J 
3550J 


3521J 
3521K 
3521L 
3523L 
3523K 


3580J, 3581), 3582J 


42065 
4206K 
4206J 


SHC85 
SHC85 


4203J 
4205J 
4205K 
4205J 
4205K 


4127 
4302 
4341 


4291 
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CHANGES FOR 1976 CATALOG .... LI-229 


PAGE 46: 


Please note changes in FIGURE 4. 
+In now goes to +15V and -In goes to Ground (See new diagram). 


106. Vo + iso 


Vout= RG1+RG2+Rin IMRR 


+ 
DC/DC 

Converter 
(Model 


FIGURE 4. Application of 3650. 


PAGE 48: 


The Output Offset Voltage vs. Temperature is now +100uV/°C and NOT +500uV/°C. 


Output Offset Voltage @ 25°C(4) +5mV 


vs. Temp., max £100uV/°C ™!, 


vs. Supply +500uV/V 
vs. Time +100uV/mA 
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